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Helping a new star WX Set a new record 


Lockheed built it and called it the Constellation and it broke 
the Los Angeles-to-Washington speed record by 3 hours and 24 
minutes. It develops more than 8,000 hp., cruising at high, over- 
weather altitudes, and does it faster than many fast pursuit ships. 


Normally, the Constellation can accommodate 57 passengers in 
its roomy air-conditioned cabin. But right now, it is working for 
Uncle Sam, accommodating as many as 100 fully-equipped men. 
* ~ 

Many compact, friction-free Timken Bearings are giving the 
Constellation the all-important qualities of lighter weight, 
smoothness of operation, conservation of power, endurance and 
economical maintenance as well as maximum radial and 
thrust load-carrying capacity. If these indispensable aircraft 
bearing features can help meet your requirements, why not 
write us. We'll be glad to make recommendations. The Timken 
Roller Bearing Company, Canton 6, Ohio. 
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HEALD DESIGNED IT YOUR JOB... 
HEALD BUILT FOR BETTER, 


You CAN IMPROVE accuracy, finish and production on all operations . . . on bor- 
ing, turning, facing, chamfering, grooving, fly-cutting, on straight and taper 
surfaces, on curves and irregular shapes . .. by borizing on Heald Bore-Matics. 

Versatility makes this possible . . . outstanding versatility in fixture methods, 
plus unusual flexibility in basic Bore-Matie design and tooling. 

Widely diversified methods of work holding are available on Bore-Maties to 
suit all requirements. Work can be chucked in rotating fixtures or between cen- 
ters, or can be held in fixed position in stationary fixtures. Stationary rotary- 
indexing fixtures, horizontal or vertical 
types, can also be furnished. When requir- 
ed, stationary fixtures can be mounted on 
cross-slides for indexing or retraction from 
tools. Hydraulic, pneumatic or manual 
clamping is available. 

All-round versatility. . . in application, 
function, tooling and fixtures make 
Heald Bore-Matics Tae Most VERSATILE 
Macuine ‘Toot. For more details, write 
... The Heald Machine Co., Worcester 6, 

Mass., U.S.A. 
1 — Application 


2 — Function 


3 — Tooling 
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This is fixture versatility . . . 13 
different borizing operations are 
done on automotive governor 
bodies on the 3-station Heald No, 
48A Bore-Matic shown here. 
Ready adaptability of Bore. 
Matics to practically any type of 

ture made it possible to ro. 
t@im one part in the front station, 
ch a second piece in a sta- 
tion@@y fixture in the middle 
stationgand hold a third part in 
the rea®station in a stationary 
fixture oma hydraulic cross-slide, 
the latta® feeding the part for 
a facing@pperation. 


THERE’S A FIXTURE FOR 
EVERY BORIZING JOB... 

® Rotating Fixtures. 

® Stationary Fixtures. 

® Horizontal Indexing Fixtures. 
® Rotary Indexing Fixtures. 

*® Automatic Fixtures. 


© Ali Types of Fixtures are Available 
With Either Manual, Hydraulic or 
Air Clamping. 


THE MOST VERSATILE MACHINE TOOL 
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B@ Powered by Waukesha 
Engines, two of a battery 
of big Ingersoll-Rand K-500 
portable air compressors... 
mounted on the barge at 
the right...are shown help- 
ing toraise the U.S.S. Okla- 
homa after the Japanese 
raid on Pearl Harbor. 

A battleship of some 29,000 tons, the Oklahoma 
had completely capsized before sinking. Lying in 
shallow water—bottom up—she had to be righted 
as well as floated. 

To raise her, compressed air in large volumes was 
used—to force water in flooded compartments down 
and out through valves fitted to bottom plating— 
or, to lower water by expelling it through holes in 
the hull, closing holes with emergency patches and 
then unwatering the compartments. 


= 


. as 


pee 

























Press Association, In 


Here was another place 
where Waukesha wartime 
engines could and did help 
the Navy to speed up its 
tremendous task of sal- 
vaging. 

Seventeen months after 
Pearl Harbor 16 of the 19 
ships that had been sunk 
and damaged were salvaged and back in active 
service with our Navy. 

When time counts... and it did here more than 
it ever had before... you can push Waukesha- 
powered equipment far, fast and furious—all around 
the clock again ard again until the job is done. 
That’s dependability! Waukesha wartime engines 
have it. The new Waukesha peacetime engines will 
have it, too. Consult Waukesha about your future 
engine needs. 


|WAUKESHA ENGINES 
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THIS COMPACT 





PACKAGE HOLDS ALL 


—= TOOLROOM heat teeating 


COMPACT setup for the pre- 

cision heat treatment of your 

finest tools and dies is this 
Lindberg preheat furnace, high speed 
furnace and tempering furnace with 
complete quenching equipment. 


The Lindberg Cyclone Tempering Fur- 
nace is the most widely used tempering 
unit in the field today because of its 
principle of recirculated hot air from an 
isolated heat source, together with the 
precise control which gives perfect tem- 
pering to meet the specifications calling 
for the desired toughness to give maxi- 
mum tool life. 


The preheat and high speed hardening 
furnaces employ the Lindberg Hydryzing 
process for hardening all tool steels. This 
saves the expense of costly cleaning op- 
erations such as sandblasting, polishing, 
stoning, etc. The neutral hydryzing at- 
mosphere protects all tool steel from 
scale, decarb and carburization with the 
consequent assurance of long produc- 
tive tool life. Where desired, Lindberg 
can also supply pot furnaces and com- 


plete equipment to meet any quenching 
requirements. 


2 


You can have all the advantages of clean, full hardening 
and accurate, low-cost tempering. Write today for ful 
information. 
Typical of the tools hardened by the Hydryzing 
method is this bell shaped cutter of Moly High 
Speed Steel. Measuring 5" on its outside diameter, 
it weighs 8!/, Ibs. 
It was preheated in a Lindberg Hydryzing Furnace at 
1500° F., for 48 minutes, then placed in the high speed 
furnace for 12 minutes at 2225° F. It was quenched 
from 2225° F., into an 800° F. lead bath to avoid 
cracking at the sharp recesses of the teeth. From the 
lead bath it was allowed to cool to 150°-180° F. 
In a Cyclone Toolroom Tempering Furnace, the 
cutter was heated for 2 hours at 1025° F., removed 
and allowed to cool to room temperature. Hardness 


was 65-67 Rockwell "C"’. 


LINDBERG ENGINEERING COMPANY 
2446 WEST HUBBARD STREET, CHICAGO 12, ILLINOIS 


»* 


Si Ok 
Lindl erg 
FUWEENMNACE S 


SU PER-CYCLONE for hardening, normalizing, annealing, 
tempering 


CYCLONE for accurate, low-cost tempering and nitriding 


HYDRYZING for scale-free and decarb-free hardening 
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Portable engine-generator sets, especially for military use, 
must be rugged, adapted to efficient operation under ex- 
tremes of temperature, and above all dependable. So must 
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power plants for prime movers or other self-contained in- 
ternal-combustion engine units. Heavy-duty radiators and 
the pre-requisite engineering service are supplied by 
Young for units bearing such names as American Locomo- 
tive * Atlas Imperial Diesel ¢ Baldwin Locomotive ¢ Bardco 
® Buda * General Motors @ Le Roi © Lorimer Diesel © Na- 
tional Supply « D. W. Onan ¢ United States Motors © Wau- 
kesha © Whitcomb Locomotive. If your war work or your 
plans for peace involve heating or cooling of gasses or 
liquids, we invite you to consult our engineering service. 
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i...in SMALL or MODERATE 
veshnin 





Latest Model MC, Floor Type Hy- 
draulic Baler. Converts Indus- 
trial Stampings and Clippings and 
Non-Ferrous Scrap into Compact, 
Furnace-Size Bales at Low Cost. 


@ The Model MC Floor Type Hydraulic Baling Presses 
make it practicable and profitable for small and medi- 
um sized plants to bale sheet-metal scrap as it accu- 
mulates. With this powerful, compact, completely 
self-contained baler, the investment in equipment is 
comparatively low: power and labor costs are neg- 
ligible. Installation costs are practically eliminated, 
.as the MC baler requires no pit, may be installed at 
the most convenient location in the plant, and moved 
at little expense if necessary. 


Even where sheet metal scrap accumulates at the rate 
of 5 tons per day or less, this type of press soon pays 
for itself not only through the higher value of the 
baled scrap, but through the saving of valuable floor 
space, the elimination of cluttering scrap piles, a 
smoother flow of production, the diversion of man- 
power to more essential tasks. 


MC Floor Type Balers are built in several standard sizes and may 
be operated by unskilled labor, on a full-time or part-time basis. 


For further particulars, write — 


GALLAND-HENNING MFG. CO., 2747 S. 31st St., Milwaukee 7, Wis. 


GALLAND-HENNING 


SCRAP METAL BALING PRESSES 
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Values shown are 
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upon conditions. 
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In the past few years there has developed 


a better understanding of the effects of alloy 


additions upon the physical properties of 
028 209 cast ion. 


Corrosion: Where the casting is to be subjected to elevated 
Grs. Weight temperatures the proper alloy will prevent 
loss per sq. cm. breakage by retarding alteration of the metal 


structure under heat. Bearing or wearing qual- 
O07 ities are improved by modification of the 
structure obtainable through alloys. Frequent 
starting and stopping and low jacket tempera- 
tures induce corrosion wear — controllable by 
the use of alloy irons with corrosion-resisting 
properties. Abrasive wear —a severe problem 
under dusty operating conditions — may re- 
quire hardened alloy rings and cylinder liners. 


\ ; 
These are but a few examples of the accom- 
plishments possible by properly alloying good 
base irons. Environment will of course determine 
the type of iron for any specific application. 


Specification of the right alloyed iron in the 
manufacture of the piston rings for your engine 
may solve troublesome problems. Consult 
Muskegon engineers and metallurgists freely. 
Their broad experience may prove helpful. 


Buy More War Bonds! 





MUSKEGON PISTON RING CO. 


MUSKEGON, MICHIGAN 
PLANTS AT MUSKEGON AND SPARTA 








Hidden Superiority Proved by Photomicrographs 


BUNDYWELD STEEL TUBING} 
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DOUBLE WALL.. 


SINGLE STEEL STRIP 
LATERALLY ROLLED 


1—pepiect BOND 
2—SMOOTH JOINT 
3—SOLID DOUBLE WALL 
4—COPPER COATED 


(Inside and Out) 











Tests and Experience Show Bundyweld 
Advantages in Wide Field of Applications 


For best results, choose 
weld. This 


walled steel tubing provides great 


Bundy- 


famous solid double 


resistance to vibration fatigue, as- 
and uniform 
wall thickness. It is laterally rolled 
from a single copper-coated S.A.E. 
1010 steel copper brazed 


throughout. Furnished hard or an- 


sures a soft temper 


strip, 


“FAMOUS LIFE LINES” 


BUNDY 


SNGINGERED Toe N, your EXPECTATIONS 





BUNDY 


Pacific Metals Company, Ltd. 
3100 19th Street 
San Francisco 10, California 


TUBI 


Maspeth, New 


\be 


Standard Tube Sales Corp. 
1 Admiral Avenue 


nealed in a wide range of standard 
diameters and gauges up to %” 
O.D. Special sizes, cold drawn as 
desired. Also furnished in Monel. 
Bundy Engineers will be glad to 
show you how Bundyweld can as- 
sist you on your war or peacetime 
Write direct to 
Bundy Tubing Company, Detroit 13. 


tubing problems. 


FOR WAR AND PEACE 


TUBING 





* Leak . | 
yw Proof, Pressure . Proof 
. Safe! | 
y Permits °Ver-torque} 
ing 


Eagle Metals Company 
3628 East Marginal Way 
Seattle 4, Washington 











NG DISTRIBUTORS 


AND REPRESENTATIVES: 


Lapham-Hickey Company 
3333 W. 47th Place 
Chicago 32, Illinois 





Rutan & Company 
112 South 16th Street 


York City, N. Y. Philadelphia 2, Pennsylvania 
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«A Brilliant Record of war-time operation 


is being established by the trucks, buses and 


cars whose builders assign Hyatt Roller Bear- 
ings wherever the going is tough. Figure what 
this means in handling today’s transportation 
job on the battle fronts as well as the home 


front—the greatest in automotive history! 


Hyatt roller bearings are 
built to last —and require 
a minimum of care. But 
don’t forget to give them 
the proper attention all 
precious anti-friction 
bearings deserve today. 





HYATT BEARINGS DIVISION - GENERAL MOTORS CORPORATION - HARRISON, NEW JERSEY 


eptember 15, 1944 When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 74 
































EASIER TO OPERATE... 


Many functions are automatic 


VERYTHING about these modern Gisholt Ram Type 
E Turret Lathes has been simplified to make them easier 
to operate . . . to eliminate waste time. . . to reduce fatigue 
... to speed up production. 

Such advantages as automatic spindle-braking, auto- 
matic indexing and clamping of the hexagon turret, and 
selective automatic speed changing relieve the operator 
of many motions and cut the lag in machining time. 

We couldn’t, in one short advertisement, begin to 
enumerate all of the time and effort-saving refinements 
which have been perfected through 60 years of building 
and using Gisholt Turret Lathes. But they are facts that 
you should know—for faster, easier production now, and 
in the years ahead. 

Ask a Gisholt engineer to tell you about them. Or write 
for descriptive literature. Look Ahead... Keep Ahead.,; 


GISHOLT MACHINE COMPANY With Gisholt Improvements 


1205 East Washington Avenue + Madison 3, Wisconsin in Metal Turning 








TURRET LATHES + AUTOMATIC LATHES + BALANCING MACHINES + SPECIAL MACHINES 
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RESISTS SCRATCHES, PERSPIRATION 


Nitrocellulose lacquer protects metal and other 
surfaces from acids, alkalies, perspiration and 
scratches. Easy to apply—fastest-drying finish 
known! 


Nitrocellulose lacquer protects surfaces with a 
waterproof film, makes them easy to wash. Equally 
adaptable to fine craftsmanship or economical 
assembly line methods. 


PROTECTS FOOD. BEVERAGES 


Nitrocellulose lacquer may be 
applied in many ways, in- 
cluding rollercoating. It is so 
flexible that articles may ac- 
tually be finished first, then 
formed, as in metal covers for 
glass jars. 


RESISTS OILS, ALKALIES, ACIDS 


No other finish can give you the same 
protection against oils, alkalies, acids, 
fingerprints, fats, stains, chafing — yet 
at the same time offer such unlimited 


TOUGH, DURABLE, FLEXIBLE... 


Flexibility makes it ideal for fabric finishes. 
Tough enough to stand hard outdoor use. Dur- 
able—will not crack, peel, or blister. 


color possibilities, beauty, and economy. 





——4 HERCULES 
NITROCELLULOSE 


Hercules makes no finished lacquers, but supplies the base 
nitrocellulose from which lacquers are made. For helpful 
information on your finishing problem, call your lacquer 
supplier. Cellulose Products Department, Hercules Powder 
Company, 964 Market Street, Wilmington 99, Delaware. 
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Some Microhoned Bores in 
Antiaircraft and Other Ordnance 


Rifle Barrel Lands ¢ Rifle Barrel 

Grooves © Recuperator Cylinders ¢ 

Regulator Cylinders ¢ Variable Recoil 

Cylinders ¢ Rifle Hoops ¢ Tapered 

Gun Chambers... (Guns from 21 feet 

to 75 feet long—.30 caliber to 16 inch 
in diameter). 
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of precisioneered piston rings 





OnLy the most precise piston rings will deliver full 
power for longest life. They must be precise in every way 
—in width, thickness, diameter, flatness, circularity, 
tension. It is because of the extremely close tolerances to 
which all Pedrick piston rings are made that they are 
called precisioneered. 

Innumerable tests and records of experience over 
a quarter century show that, with piston rings of 
identical design, it is possible . . . by improving just the 


precision of dimensions and characteristics . . . to raise 


WAR BONDS ARE LENDING 
+++NOT SPENDING 


performance by 50°, and frequently by even more. 

Pedrick precisioneering is represented in the amazing 
performance of the Army’s latest fighter planes. It has 
helped make possible the fastest level flight ever made 
by man. Whether you are concerned with engines, 
pumps, compressors, or hydraulic equipment, you will 
invariably find that Pedrick piston rings can take it! 
WILKENING MANUFACTURING Co., Philadelphia 42, 
Pa. In Canada: Wilkening Manufacturing Co. (Canada) 
Ltd., Toronto. 


frrecisioneered PISTON RINGS 
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Shakeproof Type 1 
Thread -Cutting 
Screw 


¥ Shakeprocf 
iq f Type 25 Thread -Cutting 
Twisted Teeth Screws for Plastics 


SPECIAL HARDENING PLUS CLOSE-FITTING 
THREAD CONTACT GIVES SHAKEPROOF 
THREAD-CUTTING SCREWS EXTRA 
STRENGTH AND HOLDING POWER! 


It’s a fact! Shakeproof Type 1 Thread-Cutting 
Screws have considerably more strength than 
ordinary machine screws! 


By means of its “built-in-tap” the Shakeproof 
Type 1 actually cuts its own thread in metal and 
assures maximum thread-contact in all thick- 
nesses of metal. Because this screw remains in 
the thread it has cut for itself, there is a perfect 
mating with no “play” between screw and work, 
providing a stronger, tighter fastening than is 
ordinarily possible with machine screws in 
pre-tapped holes. Try them yourself . . . write 
today for free test kit No. 22! 


SARKEP RO Of; inc. 
Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2501 North Keeler Avenue, Chicago 39, Illinois 


Plants at Chicago and Elgin, Illinois 
in Canada: Canada lilinois Tools, Litd., Toronto, Ontario 


27, 


Sems Fastener Units Shakeproof Cow! age" 
Pre-Assembied Shaieproof Lock Fasteners . . ." The Guick- 
Washer end Screw Onening Lock 















































The pertinent data which is constantly 
relayed to the Twin Disc factory, plus the | 
cooperation of those who design industry’s 
machinery and tools, provides the broad 
basis on which the Twin Disc line of 
standard clutch units has been devel- 
oped. This line has grown to so compre- 
hensive a length that within its various 
models and sizes, you will find the par- 
ticular friction clutch or hydraulic drive 
you need. 

The records of thousands of diversified 
applications prove the strength of this line 
of standard clutches . . . their uniform 
performance and ample wear-life. To fur- 


ther assure this sustained leadership, the 





Twin Disc Clutch Company established 
7 factory branches and 30 parts stations 


where engineering counsel is available and 





ample stocks of replacement parts are 
conveniently located. Twin Disc CLUTCH 
ComPANY, Racine, Wisconsin (Hydraulic 


Division, Rockford, Illinois). 


Heavy Duty 
Clutch 
Power Take-off 


Machine Tool Marine Gear 


Clutch | T ay (a(Dise 


CLUTCHES: AND/HYDRAULIC DRIVES 
., a, 
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SPECIALISTS IN INDUSTRIAL CLUTCHES SINCE 1918 
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What Industry Can Do Now 
About Contract Termination 17 


Charles H. Hummel, Comptroller of the 
Bendix Aviation Corporation, discusses in 
this comprehensive article what steps can 
be and should be taken immediately and in 
days near at hand to prepare for the rapid- 
ly approaching time when the many vital 
and complicated problems of termination 
must be handled promptly and effectively. 


Hydraulic Control System for 
Single Engined Combat Plane 20 
This discussion of the problems involved in 


the designing of the means for meeting re- 
quirements that are extreme and exacting 


is the result of collaboration between an 


airplane company engineer and a hydraulic 
control equipment engineer. 


Trends in Design 
of Airplane Engines 24 


In his Wilbur Wright Memorial Lecture, 
Sir Roy Fedden, President of the Royal 
Aeronautical Society, dealt at remarkable 
length with this subject. This article is a 
presentation of his views as to the lines and 
limitations of development of the recipro- 
cating piston-type power plant and his rea- 
sons for believing in the eventual adoption, 
about 1960, of the gas turbine. 


Airplane Engine Pistons, 
American and Foreign 28 
A comparison of the geometry, weight, 
material composition, unit power loading 
and other characteristics of the pistons in 
some military aircraft engines of Amer- 
ican, British, French and Russian manufac- 
ture and an evaluation of some widely dif- 
ferent types of designs. 


From Bauxite to Bomber 38 


This is a Geschelin story on the fabrication 
of Reynolds aluminum, dealing particularly 
with the production of aluminum where 
bauxite is refined, the making of aluminum 
sheet, bars, rods and extruded shapes, and 
the conversion of these into finished parts 
ready for assembly into airframes. 
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Freedom and a Good Society 
By John W. Scoville 


HE designer of an automobile must be guided by 

the principle of balance or compromise. If he builds 
too much speed into the car, he must sacrifice econ- 
omy. Great weight to give riding comfort would 
interfere with quick acceleration. The increase in one 
desirable feature reduces some other desirable feature. 
The problem of- the, engineer is to effect a proper 
balance or compromise. It is impossible to construct 
a perfect automobile; that is, one that possesses all 
desirable qualities to a superlative degree. It is like- 
wise impossible to have a perfect society—we cannot 
have security, opportunity, freedom, riches, high 
wages, high profits, cheap goods, short hours, full em- 
ployment, and abundance. More security means less 
opportunity—more opportunity means less security. 
If we have high wages, we cannot have cheap goods. 
If we have full employment, we must give up free- 
dom. We are confronted with the inexorable prin- 
ciple of balance. Our good society must be a compro- 
mise between desirable but conflicting objectives. 

It is my belief that a good society will satisfy the 
following requirements: 


1. The payments to each individual shall be based on his con- 
tribution to the social product. John Smith found that his 
Virginia colonists would not work, so he laid down the rule: 
“He who will not work, neither shall he eat.’ 

. The value of what a person produces shall be what his fellows 
will freely give him in exchange for it. Prices shall be de- 
termined in free markets, where sellers strive to get a high 
price and buyers are hunting for bargains. 

3. A person shall own what he produces and be free to consume 
it, save it, sell it, move it, or rent it, without interference. 
Moses recognized property rights, for he gave the command- 
ment—Thou shalt not steal 

4. Prices and production shall be regulated by competition, and 
no persons shall be allowed to combine in a trust, association, 
cartel, labor union, guild or co-operative for the purpose of 
restraining trade, limiting competiton and reducing output. 

5. Since every law is a limitation of freedom, the government 
shall be limited in scope and perform only those functions 
which cannot be dcne equally well by individuals or voluntary 

associations. 

6. Since concentrated power leads to tyranny, the powers of 
government shall be distributed among many persons and 
agencies. 

. Centralized government shall do nothing which can be done 
equally well by local governmental Agencies. 

8. All citizens shall be equal before the law. No class legislation 
shall be enacted te benefit or penalize any group or class. 


The great political thinkers who founded this Re- 
public drew up a constitution which, in conjunction 
with the common law, gave effect to the foregoing 
principles. What happened? In one hundred and 
forty years we became the richest and most prosper- 
ous country in the World. We accomplished more in 
a century than Europe accomplished in a thousand 

(Turn to page 102, please) 
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By Charles H. Hummel 


Comptroller, Bendix Aviation Corp. 


Contract Termination 


HEN the avalanche of war contract termina- 
tions comes, industry must be prepared. Con- 
tractors and subcontractors must realize that 


§ the major part of the work with respect to settlement 


of terminated contracts will ultimately be borne by 
them. It is therefore in their particular interest that 
careful and complete plans be established to take care 
of this problem. 

No contractor can successfully cope with this prob- 
lem without designating someone as supervisor of 
contract terminations. This individual must be a 
qualified executive who will have complete authority 
to handle all termination activities. Where volume war- 
rants, it may be desirable to appoint a Termination 
Committee comprising key employes in accounting, 
legal, production and material control, purchasing 


Sand other departments, which em- 


ployes will be responsible .for the 
various stages'of processing termi- 


The basis for all settlements is the claim the con- 
tractor submits to the contracting officer, including 
charges of subcontractors, as well as his own charges. 
Without a claim, the Government cannot commence 
its various reviews thereof culminating in final set- 
tlement. Wherever practical, partial claims should 
be filed with the cognizant contracting officers to per- 
mit the commencement of their reviews in advance of 
receipt of the final summary of the claim. Generally, 
subcontractors do not deal directly with the Govern- 
ment and are therefore more apt to have difficul- 
ties in settling claims than prime contractors. 
Contractors must recognize the rights of others in low- 
er tiers and therefore, in addition to submitting their 
own charges promptly, they must also provide for the 
rapid review and presentation of their subcontractors’ 





nation claims. In those cases 
where contractors have several sub- 











sidiaries and divisions, termination 
supervisors should be appointed for 
each facility. The functions and 
authority of all personnel con- 
nected with termination activities 
should be clearly defined. Termi- 
natiod personnel should not be 
burdened with duties pertaining to 
the regular operation of the com- 
pany. Concise termination in- 
structions, together with related 
forms covering procedures to stop 
work, notify subcontractors and 
suppliers, take inventories, divert 
and dispose of materials, account 
for Government-owned property 
and complete compilation of claims, 
should be prepared by all contrac- 
tors so as to permit the fast 
processing of claims on all contract 
terminations as received. 
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HAT war plants of the country are producing guns, tanks, aircraft, 

motor vehicles, ships and other munitions at the annual rate of 
$70-billion and have on hand inventories of about $10-billion in raw 
materials, goods in process and finished war goods provide some idea of 
the magnitude of war contract termination that will confront American 
industry when hostilities cease. The War Production Board estimates 
that, at the end of the war with Germany, military production will be 
reduced approximately 40 per cent. Officials of the Army Air Forces 
state about 33 per cent of the warplane program will be terminated. 

To prepare for a large scale cutback, contract termination training 
programs are being conducted throughout the nation. On August 28 a 
contract readjustment and termination forum was held in New York 
City under the auspices of the Eastern Procurement District of the 
AAF Materiel Command, at which some 2700 war contractors were 
addressed by high ranking Government and Army officials, including 
Robert A. Lovett, Assistant Secretary of War for Air; Brig. Gen. Freder- 
ick M. Hopkins, Jr., Lt. Gen. William S$. Knudsen, Maj. Gen. Bennett 
E. Meyers. Industry was represented by Charles H. Hummel, of the 
Bendix Aviation Corp., who discussed what contractors may look for- 
ward to and can do now. Excerpts from Mr. Hummel’s talk are pre- 
sented herewith. 
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claim to the contracting officers concerned. To facilitate 
the settlement of claims, contractors should adhere 
strictly to applicable regulations. In order to accom- 
plish this, it is vital that all key personnel are fully in- 
formed with respect to the provisions of the Contract 
Settlement Act of 1944, related regulations, and the 
termination procedures of the contracting officer with 
whom the contractor is filing the claim. 

The best approach for expediting the processing of 
claims within your own organization is to establish 
definite time schedules for completing various phases 
of the work: that is, (1) Taking of the inventory; 
(2) The costing of the inventory; (3) The screen- 
ing of the inventory for diversion, disposal and scrap 
recommendations; (4) Obtaining 
vendors’ inventories and complete 
claims and making appropriate ex- 





also be obtained in advance of specific problems, such 
as those relating to the removal or storage of termi- 
nation inventories, the treatment of common tools 
where there are other continuing procurement con- 
tracts, etc. Emphasis must be placed on settling claims, 
which will enable the contractor to become fully aware 
of the methods and procedures of the particular con- 
tracting agency. 

Procedures should be established to profit by such 
experience in order to eliminate similar complications 
in the future. Each prime contractor should take steps 
to initiate termination training programs for his own 
staff as well as for the personnel of his subcontrac- 
tors. While valuable training may be obtained in 





aminations thereof, etc. The Super- 
visor of Contract Terminations 
should control these time schedules 
to see that they are maintained. 

If the job of settling terminated 
contracts is to be done effectively, 
contractors should not waste val- 
uable man hours on insignificant 


i is ia . if found to be reasonably necessary 1. Losses on Other Con- 
erm T his does not mean the in- for and properly allocable to the term- tracts 

clusion in claims of items based on inated contract, and in accordance 2. Expense of Conversion 
haphazard estimates. Sound judg- with the “Statement of Principles for to other uses 

ment must be exercised. Ulti- Determination of Costs upon Termina- 3. Expenses due to Negli- 


mately, time will be saved if all 
claims are carefully reviewed and 


ber 31. 1943”: required for the Contract 
checked after their preparation and eo : ms i 5. Costs already allowed in 
prior to submission to the con- 2 + «hells eg Renegotiation 
tracting officer, in order to ascer- 3. Depreciation 
tain that they are accurately com- 4. Experimental and Research 
piled and conform to applicable Expense 
regulations. The contractor’s job 5. Engineering and Development 
; he’ 4 and Special Tooling 
is not done upon submission of his B fs 
. é . Loss on Facilities 
claim to the contracting officer. Special Lences 
Termination personnel should make . Advertising NOTE: The termination 


it their job to obtain action for set- 
tlement of their claims. With this 
in mind, it is definitely desirable 
to set up mutually satisfactory 


—-Owvomn an 


sonnel. Such schedules have the 
purpose of setting dates when Gov- 
ernmental clearance may be ex- 





WHAT COSTS CAN CONTRACTORS INCLUDE? 


tion of Government Fixed-Price Sup- 
ply Contracts approved by the Joint 
Contract Termination Board, Decem- 


. Interest on Borrowed Funds 

. Settlement Expenses 

. Protection and Disposition of 
Property 

schedules with Government per- 12. Initial Costs 


Yes! No! 


gence 
4. Costs in Excess of those 


claim plus the amount paid 
or payable on completed 
items may not exceed the 
sum of the total contract 
price and post-termination 
expenses. 








pected with respect to the various 
phases of its work, such as account- 
ing reviews, property disposition 
and removal, negotiation and final settlement of the 
claim. 

In order to speed up the settlement of pending claims 
it has been found helpful to agree on a priority schedule 
for settling claims. Personnel of the contracting offi- 
cer and the contractor then work concurrently on the 
clearance of the same claim. Much time can be saved 
if contractors will obtain from Government agencies 
in advance of termination approval of their termina- 
tion policies. Policies to be approved include, among 
others, methods of allocation of overhead, adminis- 
trative, engineering, other indirect costs and post ter- 
mination expenses. Where practical, decisions should 
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Government sponsored schools, staff training must 
also be undertaken by key termination personnel of 
the contractor, so that newly assigned employees will 
be fully acquainted with their own methods and the 
specific duties they will be required to assume. Any 
such training program should be certain to include 
among other things—(1) Methods for inventory tak- 
ing; (2) Procedures to be followed in the screening 
of inventories for diversion, disposal and scrap recom- 
mendation; (3) Field audits and office reviews of sub- 
contractors’ claims; (4) Procedures for accelerating 
the receipt of claims upon subcontractors and vendors; 
(Turn to page 122, please) 
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Developments and 


Problems of the 


Canard 
Aireraft 


By M. W. Bourdon 


Special Correspondent of 
AUTOMOTIVE AND AVIATION INDUSTRIES in Great Britain 


craft and design problems involved were dis- 

cussed in a recent issue of the German periodical 
Flugsport. Here is presented a condensed version of 
the article, a translation of which was provided by the 
British Ministry of Aircraft Production. The author 
contends that fully developed modern aircraft are 
hardly capable of further improvement, if increased 
power, new propulsion methods or other ways and 
means of improving performance at the expense of 
landing speed and flying properties are excluded. The 
airframe designer is thus faced with the fact that the 
only hope of improving performance under such con- 
ditions is to abandon the usual design standards and 
strike out on new paths. 


yes and shortcomings of canard-type air- 























Fig. 2—Design for two-engined canard-type 
aircraft 
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Fig. 1—Design for single-seater, single en- 
gined canard-type fighter aircraft 


Compared with conventional aircraft of today, it will 
be found that the canard-type possesses important ad- 
vantages. The elevator unit, being in front, fully 
contributes to the total lift of the aircraft; in effect, 
it is part of the wing unit and, in consequence, de- 
velops no parasitic drag. For a given lift, the equiva- 
lent wing area of a normal aircraft can be reduced by 
the corresponding elevator surface area, amounting to 
about 25 per cent of the standard wing area. Calcu- 
lations on several fighter types showed that elevator 
drag is about 10 per cent of the total; if this be 
eliminated about 3.6 per cent increased speed can be 
obtained. A further reduction in drag can be obtained 
by the reduced dimensions of the canard fuselage. 

Freedom from spin has hitherto been considered 
the principal advantage of the canard type. Installing, 
breakaway takes place first at the leading edge of the 
elevator plane, and, since the CG is in front of the 
wing, the machine noses over and recovers speed. Con- 
sequently, when the elevator controls are “full over” 
the forward flight of the aircraft proceeds in a steady 
oscillation. In upward gusts, however, the easy flow 

(Turn to page 64, please) 
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Design Staff Dngineer 


By J. Jerome, Consolidated Vultee Aircraft 





ODEL X was on the drawing board. It was a 
sifigle-engined, single-place combat plane to be 
equipped with a hydraulic system for the operation of 
its landing gear, wheel brakes, wing flaps, and bomb 
doors. Emergency operation was to be provided for 
lowering the landing gear, opening and closing the 
bomb doors and for actuation of the wheel brakes. 
Standard and commercially available parts were to be 
used wherever possible, known and proved principles 
were to be applied to expedite design and construction. 
This was the design problem. 

Army-Navy Aeronautical Specification AN-H-2 sets 
up standards of size, rating and test methods for all 
the units commonly employed in hydraulic systems. It 
specifies the standard fittings and tube sizes, the fluid 
(AN-VV-0-366), packings and gaskets, the methods 
of calculating reservoir size, and includes requirements 
which years of experience have proven necessary for 


(Above) Typical operational test 
set-up for cylinders under load 


(Right) Landing gear lock pins 
must operate despite sand, mud or 
dust. Test programs at Consoli- 
dated Vultee’s Downey plant call 
for exhaustive checks of such parts 
before they are installed on the 
prototype airplane 





°7. Development Engineer, 
corp. and E. Kanarik, Sreareaite 


proper safety and efficiency. The hydraulic system, 
according to the specification, must demonstrate its 
ability to function satisfactorily with hydraulic fluid at 
temperatures ranging from minus 65F to plus 160F, 
Specially constructed cold rooms throughout the coun- 
try are daily attesting to the fact that this require- 
ment can and is being met. Stories of frozen hydraulic 
fluid and brittle hose are completely out of date. 


Power Supply or Main Circuit 


The function of the main circuit is to supply a source 
of fluid under pressure, and to maintain that pressure 
within required limits. This may be accomplished in 
many different ways. The method used on this par- 
ticular airplane is the pressure regulator, or unload- 
ing valve system, the principal components of which 
are the reservoir, constant displacement pump, pres- 
sure regulator, accumulator, relief valve and filter, 
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Test stand for cycling landing gear 
retraction and locking mechanism 
under load 


arranged as shown in the schematic diagram, 
Fig. 1. This circuit maintains a pressure of 
1250 to 1500 psi in the accumulator at all times. 
The output of the pump is by-passed through the 
pressure regulator back to the reservoir against 
no pressure, except when the system pressure 
drops to its lower limit, whereupon the by-pass is 
cut off and the pump is forced to recharge the 
system to its maximum or cutout pressure. 

The hydraulic reservoir is the source of oil 
supply for the power pump, the emergency 
source of supply for the hand pump, and the 
container for the filter. The suction standpipe 
in the reservoir, through which oil is drawn to 
the engine pump, must be so located that it can- 
not draw air in any normal flight attitude. It is 
desirable that the design of the reservoir be such 
that all the oil within it be in constant circula- 





Hydraulic System of a 
Single Place Combat Airplane 


tion in order to achieve a maximum heat dissipation. 
Also, the air which is returned to the reservoir should 
be deflected from the suction standpipe and eliminated 
as far as possible. 

Since aircraft hydraulic units are fine, close fitting 
mechanisms, it is essential that the oil in the entire 
circuit be as clean as possible. The presence of small 
impurities in the oil can score hydraulic pumps, valves 
or cylinders so badly that they can leak excessively, 
malfunction, or even become completely inoperative. 
That makes the degree of filtration and the placing of 
the filter in the system a vital consideration. Recently 
1 paper filter has been evolved which filters all par- 
ticles 10 microns (0.0004 in.) in size, and 90 per cent 
of those 5.0 microns in size. It has sufficient dirt ca- 
pacity before clogging, so that, unlike previous filters, 
it requires no periodic servicing. 

Several locations for the filter were considered, and 
it was decided to place it inside the reservoir. There, 


beneath both the return line and the filler neck, it © 


filters all the fluid entering the system, as well as all 
the fluid circulating in the system, at the same time 
maintaining low operating pressure and pressure drop. 
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Being directly under the filler neck, the mechanic has 
the opportunity of gaging the condition of the filter by 
observing the speed of flow of refill oil during servic- 
ing. Excessively slow flow wilh be an indication of 
probably filter clogging, while excessively fast flow 
will be a sign of a damaged filter. 

The engine driven pump is a constant displacement 
pump whose output is proportional to the engine rpm. 
The selection of the pump size depends upon the maxi- 
mum power required by any of the hydraulic services. 
In this case, as in most cases, the maximum rate of 
work consisted of the retraction of the landing gear. 
The pump is mounted on the engine accessory drive 
and stays with the engine when the engine is dis- 
mounted from the airplane for servicing. Quick dis- 


_ connect couplings in the pump pressure and suction 


lines automatically plug the lines and prevent the 
loss of fluid when the lines are uncoupled. 

The pump suction line is a critical part of the sys- 
tem because it is a determining factor of the absolute 
pressure at the pump suction port. The volumetric 
efficiency of the pump starts to fall rapidly at 10 psi 
absolute pressure. At 5.0 psi absolute pressure, the 
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volumetric efficiency of the pump is about 60 per cent. 
At still lower pressures the output is very erratic. 
Although modern pumps may run cavitated for long 
periods of time without causing any damage, it is well 
to investigate the power output of the pump available 
for services at high altitude. 

It was considered advisable on this airplane to limit 
the minimum absolute pressure at the pump suction 
port to 5.0 psi at cruising rpm, 25,000 ft altitude, and 
plus 20F, in order to reduce the strain, and thereby 
lengthen the life of the pump. The pressure drop 
through the line is a function of temperature, or 
viscosity, diameter, and rate of flow. Several charts 
in common use make the determination of line size 
comparatively simple. Among them is the calculator 
developed at Consolidated Vultee, which is illustrated 
in Fig. 2. 

In some installations, the main circuit accumulator 


























14. Brake shuttle valves tle valves 
15. Brake circuit pressure 31. Bomb door cylinders 


gage 32. Hand pump 

16. Brake circuit accumu- 33. Emergency circuit re- 
lator lief valve ? 

17. Landing gear return 34. Emergency selector 
check valve valve 

18. Landing gear selector 35. Emergency circuit 
valve check valve 


is depended upon to actuate a service requiring a high 
rate of flow for a short duration; the rate of flow 
being greater than the output of the pump. In other 
installations the accumulator is depended upon to 
actuate a service on the ground when the engine is 
cut off, as, for example, the bomb doors oa the Libera- 
tor. In such cases, the size of the accumulator de- 
pends upon the service which must be performed. On 
this airplane, however, the purpose of the main cir- 
cuit accumulator is only to act as a surge chamber 


Fig. 2—A schematic representation of pressure 
drop calculator evolved from graphing P-F curves. 
D is a transparent plastic sheet on the back cf 
which is etched a line having the slopes of the P-F 
curve. This sheet slides in a groove cut in the 
carrier plate A. An index mark on D lines up 
with a specific gravity scale on A. The carrier 
plate A moves in guides on the base plate C. An 
index mark on C lines up with a viscosity scale on 
A. B is a plate on which is printed a logarithmic 
chart graduated in pressure drop and rate of flow 
as indicated. B slides in a groove cut in the base 
plate C. An index mark on B lines up with a di- 
ameter scale on C. Double arrows show directions 
in which slides are constrained to move 
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anc to prevent too frequent operation of the pressure 
rey lator due to leakage in the system. 

e main system relief valve has a dual purpose. 
It maintains the pump output pressure within safe 
limits in the event the pressure regulator fails to op- 
erate, and it relieves excessive pressures in the entire 
hydraulic system which may result from thermal ex- 
pansion. The relief valve must be tightly shut at 
mal operating pressures, up to 1550 psi. It must 
open and pass the rated flow at the system relief pres- 
sure of 1800 psi. The size of the relief valve depends 
upon the maximum output of the pump. The relief 
pressure of 1800 psi designs much of the structure of 
the airplane since this is the limiting pressure which 
may be achieved at the actuating cylinders. One of 
the disadvantages of the pressure regulator 
type of system lies in the fact that the hy- 
draulic system and the operating mechanisms 
must be heavy enough to withstand the 1800 
psi relief pressure while the minimum oper- 
ating pressure must be figured at 1250 psi. 


Emergency Circuit 


The emergency hand pump provides an 
auxiliary source of power in the event that 
the main circuit ceases to function. In addi- 
tion, separate circuits are provided from the 
hand pump to those cylinders which perform 
the services which are considered most es- 
sential to the safety of the airplane and the 
pilot. In this case these are: lowering the 
landing gear, opening the bomb doors, and 
closing the bomb doors. 

The hand pump is a double-acting piston 
pump. It draws fluid only on the up stroke 
and pumps out half the volume on the up 
stroke and half on the down stroke. For 
satisfactory operation of the hand pump the 
pressure at the suction port must not be less 
than 10 psi absolute with the pump operat- 
ing at 45 cycles per minute at the maximum 
altitude and minimum temperature at which 
an emergency service might be required. 

The function of the emergency selector 
valve is to direct the flew from the hand 
pump to any of the circuits directly con- 
nected for emergency operation, or to the 
main circuit. To safeguard the main circuit from loss 
of fluid in the event of a failure in the emergency 
circuit, a check valve is placed in the line between the 
hand pump and the main circuit, permitting flow only 
from the hand pump to the main circuit, and checking 
it in the reverse direction. To prevent building up 
excessive pressure by the hand pump during emer- 
gency operation of any of the circuits, a small ruuef 
valve is included in the emergency hand pump pres- 
sure line. Shuttle valves are placed at all cylinder 
ports and brake ports, where lines meet from the 
main and the emergency circuits. The shuttle valve 
permits flow to the cylinder from either the normal 
pressure source, or from the emergency source, and 
shuts off the non-operating source. Since during 
emergency operation means must be provided to per- 
mit free flow from the opposite cylinder port, the main 
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selector valve must be set in the same operating posi- 
tion as the emergency selector valve, which is pla- 
carded accordingly. 


Circuit Calculations 


Thus far we have discussed the type and capacity 
of the power source. The next step was to design the 
operating circuits. The size of the actuating cylinders 
are dependent upon the peak load and the length of 
stroke required, but the size of the lines, valves, re- 
strictors, etc., are a function of the timing require- 
ments. For example, a cylinder having an effective 
area of 10 sq in. will exert a force of 15,000 lb under 
an operating pressure of 1500 psi regardless of the 
length and size of the lines or the capacity of the 





The effect of flow characteristics on air elimination 

and circulation for cooling is observed in this plastic 

reservoir, which is a reproduction of the metal reser- 
voir to be used in the prototype airplane 


selector valve. However, the time required for this 
cylinder to move through a stroke of 10 in. will depend 
upon the resistance to flow of the lines and units 
through which fluid must pass. 

In designing an operating circuit, it is desirable to 
prepare a load curve, showing pressure versus cylinder 
travel. With the load curve, the cylinder diameter can 
be selected from the peak load, a design factor, and the 
operating pressure. 

Circuits may be placed in several categories accord- 


ing to the method by which timing calculations are 


performed. Three of these categories, which are most 

common, were required for the solution of the prob- 

lems in this installation. They are: (a) Constant 

flow type; where the cylinder absorbs the full rate of 

output of the pump. (b) Constant pressure type; 
(Turn to page 66, please) 
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HE subject of aircraft 

engine development. 

past and future, was 

dealt with in remarkable 

length in the 32nd Wilbur 

Wright Memorial Lecture 

given recently in London 

before the Royal Aero- 

nautical Society by Sir 

Roy Fedden,  president- 

elect of the Society and 

until about a year ago 

chief engineer of the Bris- 

tol Aeroplane Co. for over 

30 years and who was 

largely responsible for the 

development of the Bristol 

single sleeve valve _air- 

cooled engine now widely 

the used on British warplanes. 
devolopnme during The lecture as printed has 
olated to indi- been termed a “stupen- 
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Fig. 2—Trends of specific weights of British and American air-cooled and liquid-cooled aircraft engines in bare 
condition and excluding cooling equipment and coolant of latter engines. The chart indicates that for units of 
over 1000 hp, there is little reduction in specific weight. 
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Sir Roy Fedden, in Wilbur Wright Memorial Lecture Given ni 

craft before Royal Aeronautical Society, Foresees Gradual Decline 

: ys of Reciprocating Engine in Favor of Gas Turbine for Airplanes 

~ 3 By M. W. Bourdon 5 

ecture Special Correspondent of AUTOMOTIVE dnd AVIATION INDUSTRIES in Great sag rt 

3 dous” review, and in delivering it Sir Roy was com- At this point Fedden referred to the ngeh ee a. | 

, Sir pelled to read a much abbreviated version. Hence this with curves extrapolated on what gh ge wa | 
ident. article is devoted to a summary of his views as to the reasonable basis, indicating that by 1 we may ‘| 
aa lines and limitations of development of the recipro- (Turn to page 116, please) 1 
ago cating piston-type power plant 

Bris. in the near future, assuming the 
a latter to extend to about 1960. 

Ove! . ° . 

in A tew years prior to 1960 Sir 
a Roy anticipates the gradual de- 
ristol cline of the reciprocating en- 

i. gine for aircraft in favor of 
idly the gas turbine. For that rea- 
iaitilie son he considers that designers 
* Thee and manufacturers of the re- 
1pen- ciprocating type should plan its 

development for a _ reasonable 
short-term policy, and he sug- 
gests that the most promising 





procedure would be to take a 
developed form of a proven type 
of cylinder, possibly of some- 
what increased bore, and design 
this round a crankshaft or 
crankshafts in a geometric form 
that has been proved already to 
be satisfactory. The latest 
liquid-cooled engine to come into 
production, Sir Roy points out, 
is the Rolls Royce Griffon, and 
the increase in its power over 
the Merlin has been achieved by 
retaining the same number of 
cylinders and layout, but with an 
increase of cylinder size. 

The potentialities of the single 
sleeve valve, he said, have not 
been exhausted yet and no 
doubt sleeve valves can operate 
successfully with larger cylin- 
ders. Bores of 6.5 in. for air- 
cooled cylinders and 7.5 in. for 
liquid-cooled cylinders’ should, 
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in fact, be quite possible, giving Fig. 4—Multi-stage, axial flow gas — ae in bee 
3 i r and driving contra-rotating propellers, supplemen y je 

ri —— eres of vite arte reaction through divided exhaust ducts discharging outside 

the liquid-cooled cylinder. ou the propeller disk. 

the same ouput per cylinder is 

also likely to be achieved with ~ 


smaller cylinders on high oc- 
tane fuel. 
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feederline aircraft—the Douglas “Skybus” and 

the Martin 202 model—both of which have been 
designed for the postwar market. The Skybus, a twin- 
engined, all metal, high-wing transport for 24 pas- 
sengers and cargo, is equipped with a completely re- 
tractable tricycle landing gear and steerable nose 
wheel. Extreme maneuverability in the air and on the 
ground, plus ability to take off and land on small air- 
ports, are among the features engineered into this 
airplane. Two wide, truck-bed-level doors, an adjust- 
able bulk head in the cabin, large baggage racks and 
many other new features are provided for quick and 
easy loading and to make possible its use for both 
passenger and cargo work as the traffic needs develop. 
Just inside the cabin are large baggage racks so that 


Fy) “tecderiine data have been released on two 








Douglas and Martin Postwar 


passengers may deposit luggage upon entering, and 
have access to it in flight without assistance from the 
crew. A hat rack over the seats accommodates light 
luggage. 

The engineering study and description of this Doug- 
las airplane are developed around two 700 hp engines, 
fuel capacity of 300 gallons, and an operating range 
of 600 miles. At maximum take-off gross weight of 
17,300 lb, a cruising speed of 190 mph at 5000 ft on 
60 per cent rated power is maintained. Better than 
11,000 ft altitude may be maintained with one engine 
out. The stalling speed is less than 65 mph. The air- 
plane complies with all present civil aeronautics au- 
thority safety regulations and requirements, it is 
stated. 

Basic Martin models are the 202-11 and 202-12, low 





Operating Costs 


For the purpose of studying operating expenditures, 
the following costs have been assumed: 





C, = Cost of airplane........... $63 , 300 
C. = Cost of engines (2)........ 14,000 
Cpr = Cost of propellers (2)...... 3,000 
C = Total cost of airplane...... $80,300 


Direct Operating Costs (Dollars per hour) : 
Crew cost Cea eee fk eR 
Cost of fuel and oil—gallons of fuel consumed 


per hour < $0.17 per gallon............... = 10.50 
- Airplane and propeller maintenance 
eG Gy Wale ee nee. ks owe ene wR ee = 4,35 
Engine maintenance 0.28 < 
Vv rated power X per cent rated power used = 2.65 
100 


Passenger insurance (assumed $0.10 per 





SCOUT WOE BOUT)... «<5 ve» Otenn tickers = 2.40 
Airplane insurance 40 X 10°* X C........... = 3.25 
. ‘ x . . a a me 
Airplane depreciation 15,000 “ccctttccc = 4.52 
Sd Ce 
Engine depreciation 3000 * 
er cent rated power used 
Ee Dr = 2.80 
100 
Propeller depreciation = 0.70 
ropeller depreciation —sp997------ +--+ ++: i 7 
Total, when above data are substituted into 
SS, oo wth ras 5) ee nant eee $42.10 
Payload capacity = 24 passengers and 120 


cubic feet of cargo volume....... 6500 lb. 





DATA ON THE DOUGLAS “SKY BUS” 









Operating Specifications 
Engines ....Two with 700 hp. for Take-off, 600 hp. Rated 
Altitude of operation........................-5000 ft. 
Power for operation, 60 per cent rated 
0 Se PES er OPT a 8 sey 360 hp. per engine 


Maximum take-off weight—limited by 
Saat hs c.5 6 = os nicest Chen mb iwh tes 17,300 Ib. 


Maximum take-off weight—limited by 
available take-off field length of... .2000 ft.—13,930 lb. 
2500 ft.—15,130 lb. 
3000 ft.—16,030 lb. 
3500 ft.—16,760 Ib. 
3960 ft.—17,300 lb. 


Landing weight........ Natal os idea ealere te 17,300 lb. 
Weight empty—24 passenger arrangement..... 10,680 Ib. 
Weight of crew—pilot and co-pilot...............340 lb. 
Weight of trapped fuel and oil.................. 80 Ib. 


True airspeed at 5000 ft. of 60 
per cent rated power at take-off 
WING OE og 8. o's oe o's og eit Sper odie 13,930 Ib.—194 mph. 
15,130 Ib.—192 mph. 
16,030 Ib.—191 mph. 
16,760 Ib.—190 mph. 
17,300 lb.—189 mph. 





Fuel reserve.....0.20 X fuel for range + fuel for 45 min. 

DE NE 5660 oon 5 Sar eee ANS bee eras 300 gal. 

ey OMNNEE ois5 on Ri ss cate ONS O eemO tye west 20 gal. 
57 ft 2in. 













Douglas 24-passenger “Skybus” 














Wing Span 86 ft. 7in 
Fuselage -Max Width 98 in 
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Planes for Feeder Lines 


High wing version of the Martin 202 model Pilot 


House 
and high wing versions, respec- 
tively, designed around the 
Wright R-2600 engine, with the 
202-15 similar to the 202-11, but 
designed around the Pratt & 
Whitney R-2800 engine, offering 
a somewhat higher gross take- 
off weight and one engine opera- 
tional ceiling with approxi- 
mately the same ratio of useful 
load to normal gross weight. 
All three of these versions are 
designed to meet all require- 
ments for an ATA-AI1 airplane 





Passenger Section 
Convertable to Caréo 





riCargo 
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except the size of airport from 
which they must operate. Here 
it was found that the most eco- 
nomical airplane had a wing 





Martin Model 202-12 (High Wing) 














; ' Specifications 

loading which required a 3250 ; P : 

ei ok a tweet. “Skew omens COPA. «- cise vanes ctane vis 30 

ft airport at sea level. ow- Normal gross weight.................... 32,500 Ib. 

ever, with a slight decrease in poorer te gs oe aan ee 21,842 4 

4 : ‘ bd. esign useful load..................0.8% 10 ,658 Ib. 

— loading, the 3000 ft air Runway length for partial engine take-off.. 2600 ft. 

port requirement can be met Runway length for landing at sea level.... 3250 ft. 

~ ee re : a WERE MINE as ob oi es kd he tee PRN 740 sq. ft. 

pre & very Sal Chenike S'0e Vertical tail areai:iic. 0620 U. ea 145 sq. ft. 

erating cost. Furthermore, four Horigontal tail area..................505 160 sq. ft. 

additional designs provide high tes eS i Seat ere he FASE . Martin Y3c 

and low wing versions to oper- Sl awe. oe A900 BHP 

ate from 2900 and 2500 ft run- ERE OEE EES. 1600 BHP 
_ ats sacrific Propeller, 13 ft. 6 in............... Hamilton Std. 

ways, although at some sacrifice plus blade 624A 

in overall economy. 

A 30-passenger airplane was Model 202-11 (Low Wing) 

chosen as the most likely size mee eer ee —— ONE Soria. Cees tendon 

, F if enign weeful lone ec 5 ois O25. Seat th; : 

for an A-1 transport, but gen Vertical ld WON spc sss Fhct spe 150 sq. ft. 


eral design parameters and fea- 


(Other specifications identical to 202-12) 





tures would remain the same 











should a smaller airplane be de- 
sired. Likewise, while all mod- 
els except the 202-15 were de- 
signed around the Wright R-2600 engine, any one can 
be modified to take the Pratt and Whitney R-2800 ac- 
cording to operator preference. 

From the standpoint of speed and economy the 
Model 202 with a wing loading of 44 psf has a high 
efficiency. This airplane will cruise at 250 mph at 
10,000 ft and 60 per cent power. Both high and low 
wing versions are offered at each wing loading. The 
high wing airplane appears to present certain advan- 
tages such as passenger visibility, ease of loading and 
unloading, and reduced ground time, whereas the low 
wing airplane offers others such as a shorter landing 
gear and reduced weight empty. To make the high 
wing version safe in belly landings 200 lb of struc- 
ture has been added in the form of longitudinal beams 
in the bottom of the fuselage, while heavy: bulkheads 
are included under each spar to support the wing in 
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the advent of a crash landing. The net result is a 
382 Ib greater weight for the high wing version, 
amounting to 3.85 per cent of payload plus fuel plus 
oil. Offsetting this, the high wing airplane will cruise 
4 miles per hour faster because of its smaller fuselage 
frontal area. 

Cabins of all Martin versions are convertible to pas- 
senger, cargo or combined passenger cargo operation 
and are equipped with a movable bulkhead utilizing 


- standard loading gear fittings. Seats are so designed 


that for cargo operation seat backs may be hung on 

the fuselage wall, acting as a protective padding 

while seat cushions are stored in overhead luggage 

racks. Hatches on all versions are below truck level 

to simplify loading. Two interior arrangements for 

passenger service are offered, one with all seats fac- 
(Turn to page 102, please) 
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Pistons 
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Key of principal piston dimensions. 











COMPARISON of the geometry, weight, material 
composition, unit power loading and other 
characteristics of the pistons in some military 
aircraft engines of American, British, French and 
Russian manufacture permits an evaluation of some 
widely different types of designs. The principal char- 


acteristics of the engines represented appear in 
Table 1. 


Piston design is materially influenced by the type 
of blank forging used in the manufacture and the 
available methods of machining the blank. Modern 
production technique is chiefly directed to securing 


Table 1. Principal Characteristics of Engines 


of American, British, French 


the optimum balance between the technical require- 
ments of strength and durability, and simplicity and 
economy of manufacture. In all modern aircraft 
engines forged or pressed piston blanks are used. 
The maximum reduction in weight is then only pos- 
sible by machining away the material accumulations 
left in the production of the blank. Besides requir- 
ing special tooling, this procedure also increases the 
labor component, having a decisive effect on the 
total production time. Consequently, there is a nat- 
ural tendency to sacrifice extreme weight saving for 
simplicity in manufacture, in order to be able to 
cope with the increased output required by wartime 
conditions, although some, in particular the British, 
have not departed from their traditional and elab; 
orate production methods. ; 


British Piston Designs 


The piston of the well-known Bristol Mercury XII 
poppet-valve engine differs greatly in design and 
materials from the standard types of other manu- 
facturers. The principal feature is the use of a 
particularly short, compact, and consequently rigid 
piston, in which lightness of construction is obtained 
by cutting away material in the form of external 
recesses around the piston pin bearings. An essen- 
tial feature is the closest possible spacing of the 
piston pin bearings. The possibility of milling 
lightening pockets has been extremely used, giving 
a typical Bristol piston design. This piston, with its 
extensively milled interior, may be considered as 
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! | j 
| | ENGINE | | | 
: wt ee eer = Bo ee ee 2 | Take-Off Number 
| Diameter Stroke | Disolacement | Performance of | 
Maker Model D(mm) | (mm) | (liters) N.HP RPM Cylinders Engine Type Coolant 
et Shes. Se NE = = 8 Ss eee Eves ve DAE bese Bin tin cade 6S A 
BRITAIN | | 
Bristol Perseus XI! 146 } 165 25 890 2750 9 Radial sleeve valve Air 
Bristol | Taurus I! 127 137 24.4 1075 3225 14 Twin radial sleeve vaive Air 
Bristol. . Hercules X 146 165 38.7 1500 2800 14 Twin radial sleeve valve Air 
Rolls-Royce Kestrel 127 139.7 21.25 745 3200 12 Upright vee (60°)...... Liquid 
Rolls-Royce Peregrine 127 139.7 21.25 | 875 3200 12 Upright vee (60°)..... Liquid 
Rolls-Royce Merlin XX 137.2 | 152.4 } 27 1300 3000 12 Upright vee (60°)...... Liquid 
Rolls-Royce Vulture Il | 127 139.7 42.5 | 2000 3200 24 X-type (90°). . ae Liquid 
ee ay RA eevee! Nuceteedl ewtiod ¥ " 
U.S. A. | 
Pratt & Whitney. | Twin Wasp 139.7 | 139.7 | 30 | 1220 2700 14 Twin radial. had Air 
Wright Cyclone G 205 155.6 174.6 | 29.9 | 1200 2500 9 | ISS ee Air 
Wright Doubie-Row Cyclone GR2600 155.6 174.6 | 42 1620 2400 14 Twin Radial roe Air 
Allison V1710-C15 139.7 } 152.4 28 1150 | 3000 12 Upright vee (60°)...... Liquid 
—_—_-—— _— _ oo —E i- -_ — = -_ = | a —E —— ~ 
| | 
FRANCE | | 
Gnome & Rhone. | 14K 146 165 | 38.7 | 1160 2600 | 14 a Air 
Hispano-Suiza 14AB-10 | 135 130 26.1 | 600 | «= 400 | 4 Twin Radial...) Air 
spano-Suiza 12Yers 150 170 | 36.1 890 | 2400 12 Upright vee (66°)...... Liquid 
Peon: ape eon $$} —___—_— See NGS Ren See Se ewe eee eee ee A — Zhi 
RUSSIA | | 
Russia AM38 160 190 | 46.6 1490 2150 12 Upright vee (60°) Liquid 
Russia . M105 148 | 170 } 35.2 1100 2600 12 Uprignt vee (60°)..... Liquid 
Russia . M88-B } 146 165 38.7 1100 2600 14 Twin radial....... ‘ Air 
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and Russian Aireraft Kngines 


An analysis and comparative data presenting the 


representing the highest 
development both in de- 
sign and production, even 
if at the cost of a dispro- 
portionately high expen- 
diture of time and labor. 

The Bristol Taurus II piston shows the same prin- 
cipal features as the Mercury type. The use of the 
Burt-McCollum sleeve valve imposes a characteristic 
external form, particularly in the ring zone, consist- 
ing in a lengthening of the top land, making the 
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piston somewhat topheavy. Since the upper gas ring 
must be positioned so as not to pass beyond the 
lower edge of the sleeve port, the result is to remove 
this ring further from the piston crown rim and 
create more favorable conditions of running and 
heat transfer for this and the succeedingrings. 


The Bristol Perseus XII piston shows the 
same characteristic features of the sleeve 


results of an exhaustive study made in Germany 


= 


the piston pin, with a further scraper ring on the 
end of the skirt to assist in spreading the lubricat- 
ing oil. 

The Rolls Royce Kestrel engine, which is still in 
use for training purposes, can be regarded as the 
prototype of the engines now in service. The Kestrel 
piston, while displaying all the typical features of 
British practice, differs in some essentials from the 
Bristol pistons. The rough stock is here again a 
forged blank only very roughly approximating the 
final form, which, with the external lightening 
pockets, is produced by overall machining using ordi- 
nary milling methods with ordinary tools, however. 
The development of the external lightening pockets 
is considerably affected by the use of a standard 
piston boss spacing providing an adequate piston 
pin bearing surface. 

The piston of the larger Rolls Royce Merlin X 
engine is of essentially the same design and shows 
the same methods of manufacture. The most marked 
departure is the provision of a greatly lengthened 
skirt in the form of an unsupported bearing ring, 
which ensures a better distribution of the lateral 
bearing pressure and considerably reduces its peak 
value. The pistons of the Rolls Royce Peregrine and 
Vulture models are externally identical and very 
similar to the Kestrel model. The modifications tried 
and tested on the similar Merlin piston have in great 
part been transferred to the smaller piston design, 
with the exception of the lengthening of the skirt. 

Summarizing the British designs considered, the 





valve engine piston. The piston of the 
3ristol Hercules X has the same dimensions 
and design details as the Perseus, with the 
exception of a larger piston pin. The ring 
arrangement is essentially the same in all 
three Bristol pistons—two chamfered gas, 
rings and a double oil-scraper ring above 


This article was prepared from a British Ministry 
Aircraft Production translation of the report, 
Design Characteristics of Modern Enemy Aero- 
Nngine Pistons”, by H. Schwarz of the Elektron Co., 
stuttgart, Germany, which was published in the 
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Piston boss spacing. 


requirements of lightness and rigidity have been 
fulfilled apparently without regard to economy of 
manufacture, milling methods being widely used. 


American Pistons 


In American piston designs, economy in manufac- 
ture takes a prominent place. The blanks are formed 
by direct press-forging, including the particular 
form of crown reinforcement adopted. This entails 
the exclusive use of substantial and somewhat heavy, 
full-skirted piston types. Additional machining is 
avoided wherever possible, but in the pistons of 
larger diameter it becomes unavoidable for lighten- 
ing purposes. 

The piston of the Pratt & Whitney Twin Wasp 
engine has a strong and compact full-skirted trunk 
piston designed primarily to meet American require- 
ments for production economy, machining being 
reduced to a minimum. The rough blank is press- 
forged, the inside features, including the high and 
narrow reinforcing webs of the crown, being shaped 


in the same operation. Machining of the interior is 
thus confined to turning down the skirt, which is 
done by a process of gang-milling leaving narrow 
stiffening fins which give the skirt the necessary 
rigidity in bending and improve the bearing on the 
cylinder walls. The machining method used requires 
fairly widely spaced piston bosses and consequently 
a long, strong, and therefore heavy piston pin. The 
reduction in machining work in the interest of 
rapidity of production slightly increases the weight. 

Particularly interesting in the interior construc- 
tion of the Wright Cyclone G-205 listed is the pro- 
vision of 57 closely-spaced, long, conical cooling 
studs over the surface of the crown, replacing the 
cellular reinforcement of the preceding model. These 
studs considerably increase the effective surface of 
the crown, resulting in increased heat transfer to 
the cooling oil and the air in the crankcase. This 
device has not hitherto been used in any other en- 
gine. Although the interior of the piston is already 
press-forged to the final shape, an extensive amount 
of machining is required, owing to the close spacing 
of the bosses, to lighten the piston sufficiently. 

The piston of the Allison V1710-C15 engine is 
again of the substantial, full-skirted type, of short 
and compact design by comparison with standard 
American practice. The development of the design 
also shows preferential attention to considerations 
of economy in manufacture. The completely press- 
forged piston has the usual honeycomb reinforce- 
ment of the crown found in Wright engines. Besides 
acting as a reinforcement, these ribs increase the 
effective surface of the crown, with consequent 
advantages. The machining of the interior is re- 
stricted to milling the surface of the skirt. The ring 
zone.is very simply designed; of the three rings 
provided, the lowest is a bevel-faced spreader ring, 
any additional oil drain from this point being dis- 
pensed with. This hitherto unusual simplification 
undoubtedly also serves to increase the rigidity of 
the piston, but is capable of application only to in- 
line engines with upright cylinders. 
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As shown in Fig. 2, 








in layout, the liquid- 

cooled AM38 V-engine is 

a replica of the German BMW VI and [Xa designs. 
The piston is interesting as representing a synthesis, 
principally of American, but also of French, British 
and original Russian design features. The substan- 
tially dimensioned piston appears somewhat heavy 
and clumsy but shows a clean and compact outline. 
The skirt is milled internally, leaving a reinforcing 
lip on the bottom. The economy in manufacture may 
be considered equal to that of the American proto- 
types. 

The M88-B engine is a reproduction under license 
of the French Gnome & Rhone 14K, independently 
developed to some extent. The design again com- 
bines the characteristics of different national types; 
these, however, have been combined in a well-knit, 
compact and balanced design. Again, high quality 
in the design has caused concessions to be made in 
respect to the amount of additional machining. 


Dimensional Comparisons 
Table 2 shows the principal dimensions of the 


the length-diameter ratio 
varies in most of the pis- 
tons examined within a 
very restricted range of L/D 0.60 to 0.65 only. 
Noteworthy deviations from this mean range are the 
exceptionally short Mercury piston and the excep- 
tionally long Merlin piston. These divergent designs 
particularly well illustrate the influence of domed 
and dished crowns respectively. 

The values of the piston pin location factor, L:/l, 
shown in Fig. 3, very clearly demonstrate the special 
position of the Bristol pistons which, with a value 
of Le/In = 0.5, are exceptionally top-heavy, particu- 
larly in the sleeve valve engines. Pistons with a 
factor of L:/In > 0.8 may be considered as of the long 
type particularly suitable for obtaining low bearing 
pressures on the skirt, but excluded from this con- 
sideration, however, on the score of excessive weight. 
The proportions of the Merlin piston are therefore 
a particular departure from standard practice. 

The spacing of the piston pin bosses depends on 
the one hand on the permissible working stress on 
the little-end bearing, and on the other hand very 
much on the methods used in the manufacture and 





Table 4. Chemical Composition of Piston Material 
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TRUCK HOUSINGS— 
the Test of Fine Steel 


In Buchanan, Mich., the Clark Equipment Co. produces 
one-piece tubular forged truck housings—a great con- 
tribution to the truck industry, and proof of the uni- 
formity and quality of steel from Inland. 


Many thousands of these housings are made from 
Inland plates, which are first rolled into tubes, welded 
by the multi are atomic hydrogen welding process, and 
formed by severe cold working as well as hot working 
operations. The housings are then heat treated, develop- 
ing a higher yield point, and higher fatigue properties. 
These housings have great strength commensurate with 
durability and toughness. : 


It takes uniform high quality steel to make truck 
housings this modern Clark way. That is why Inland 
steel was chosen—steel that is controlled step by step, 
from ore mines to finished product, by skilled techni- 
cians who daily make hundreds of tests and inspections. 
This job of checking and rechecking is so thorough that 
you can always depend on Inland Steel. 


We invite you to let our Inland men help you select 
the right steel for finer, stronger products and more 
economical fabrication, whether for war or for the 


peace to come. 
a 4 


INLAND STEEL CO. 


38 S. Dearborn St., Chicago 3, Ill. 


Branch Offices: Cincinnati °* Detroit * Kansas City * Milweukee 
New York ° St.Louis * St. Paul 
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Bristol Mercury Xil. . 
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Table 5. Proportions and Characteristics of Piston Pins 





PIN CHARACTERISTICS 


Wx | Ga/W 


em? | g/cm’ Method of Locking 


External washer and wire clip 
External washer and wire clip 
External washer and wire clip 
Internal clip and locking screw 
Internal clip and locking screw 
Internal clip and locking screw 





SSR2=8 


Internal spiral ring 
Al. Mushroom 


ass 


Internal wire and split ring 





External washer and wire clip 


-5 | Al. Mushroom 
| 178.5 | Al. Mushroom 


88 


51 | 28/20 | 





*—Weight of pin. 
<_—Equatorial moment of principal cross-section. 





finishing of the piston, while the actual spacing of 
the bosses with the provision of possible lightening 
pockets in turn fixes the diameter of the pin. These 
relationships are shown in Fig. 4. Although there 
is considerable scattering, the basic design require- 
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ment of a linear increase in the pin diameter with 
boss spacing and piston diameter is clearly appar- 
ent. The figure also gives clear proof of the influence 
of production methods on the limitations and advan- 
tages of the various design possibilities, in which 
connection it is particularly interesting to note the 
sharp distinction between the full-skirted type most 
economical in manufacture and the open-skirted 
Bristol type of piston with lightening pockets entail- 
ing considerable complication in manufacture. 

Fig. 5 shows the values of skirt bearing area. To 
enable an estimate of the resulting side thrust, 
widely-spaced lines have been plotted on the dia- 
gram for the parameter “a,” representing the ratio 
of lateral bearing pressure, px, to peak combustion 
_ pressure, Pmx, On the assumption that the side thrust 
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on the piston is 10 per cent of the maximum gas 
force acting on the piston head. The figure shows 
that in short, compact pistons the side thrust may 
amount to half the peak combustion pressure. Fur- 
thermore, with decreasing piston diameter the side 
thrust pressures increase, probably owing to the 
greater rigidity of smaller pistons. This would par- 
ticularly benefit the well-stiffened Bristo] Hercules 
piston in which, with a diameter of as much as 146 
mm, the short and narrow working faces of the skirt 
have to support, on the basis of an assumed peak 
combustion pressure of 50 kg per sq cm, an excep- 
tionally high side thrust pressure of 25 kg per sq cm. 
On the same assumptions, the skirt of the smaller 
Twin Wasp piston transmits a pressure of only 11 
kg per sq cm. 

Fig. 6 shows the ideal projected bearing surface 
of the piston pin in the two piston bosses. Auxiliary 
curves are similarly plotted for the parameter “b” 
representing the ratio of piston pin bearing pressure 
to peak combustion pressure. The figure shows that 
the pin bearing pressure under full load may amount 
to 6 to 10 times the peak combustion pressure. The 
geometrical proportions of the piston appear to have 
as little effect on the bearing pressure as the piston 
diameter. These factors become effective, however, 
in connection with the actual dimensioning of the 

(Turn to page 72, please) 
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Molybdenum produces hardenability in cast 
steel economically because it lends itself 
well to close analysis control—and 
recoveries from scrap are high. 
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By Henry Lowe Brownback 


K,bot Bombs 


Shorn of its horror aspect the Ger- 
man robot bomb is a most interesting 
piece of mechanism and certain of its 
features will probably find their way, 
modified, of course, into future civilian 
aircraft. The robot, being expendable, 
had to be fitted with automatic con- 
trols and propelling units which were 
reliable and cheap—both prime requi- 
sites for all apparatus to be used in 
low cost aircraft. 

The robot has a directional gyro and 
a fore and aft control gyro as well as 
an automatic altitude control. These 
controls may form the basis for the 
design of cheap units for small aircraft 
of the type which we may be able to 
buy after the war and may take much 
of the tension and hazard out of fly- 
ing, especially on long runs. The lat- 
eral control, however, seems to be taken 
care of by dihedral and this has been 
used in some small European planes, 
although it is not particularly comfort- 
able in the air in rough weather and 
leaves a lot to be desired when flying 
near the ground on landings and take- 
offs. 

The propulsion unit is a marvel of 
simplicity to those who did not read 
the description of the robot’s engine in 
the August Ist AUTOMOTIVE AND AVIA- 
TION INDUSTRIES I might say that its 
engine is just about as simple, being a 
combustion box with a propulsion jet 
tube extending out of the back and an 
unbalanced shutter valve in the front. 
As the robot goes through the air it 
opens the valve, some fuel spray is in- 
jected into the box, ignited and ex- 
plodes; the valve closes and the reac- 
tion force from the gases shooting out 
of the tube propels the robot.. As the 
pressure drops, the force of the air on 
the outside of the valve opens it, scav- 
enging the box and another shot of fuel 
is fired in it. In its present form the 
set-up is probably rather wasteful of 
fuel, but so is the outboard engine and 
yet hundreds of thousands of them are 
running and giving lots of people a 
great deal of pleasure. It may be that 
this German idea can be ironed out 
and some day make a simple, cheap 
propulsion unit for small planes. I 
have always contended that, some day, 
we are going back to catapult take-offs 
and this would work to perfection with 
the robot type engine. 

You know, the fact is that the first 
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airplane to fly took off of a track and 
planes were only fitted with wheels in 
the beginning so that they could take 
off of any field, thus saving the work 
of carrying the Wright launching ap- 
paratus around and setting it up for 
every new take-off location. In fact, 
one of the requirements for early mili- 
tary aircraft was the ability to take 
cff of and land in a ploughed field. As 
wing loadings have risen, landing and 
take-off speeds have risen, too, and are 
now at the point in most airplanes that 
any landing off of a prepared landing 
strip means a crash. It also means 
that the plane has to take an enor- 
mously long run to get flying speed and 
that fantastic amounts of energy have 
to be absorbed by the brakes on land- 
ing. All of this adds up to some 
assisted take-off such as a catapult rig 
and some means of landing other than 
wheels and brakes. 


Oe Gx 


The smaller aviation engines have 
been introducing a feature—hydraulic 
valve lifters—which will eliminate 
much of the maintenance grief in air- 
craft engines. In the old days of open 
rocker arms, the constant inspection of 
rocker arm clearances was a nuisance, 
especially when it had to be done with 
the engine “hot,” which meant that the 
first to be inspected were checked with 
the engine really hot and the last with 
it almost cold. When the rocker arms 
were enclosed the job became a real 
nuisance for the small plane owner and 
is no particular joy for the commercial 
operator, as it is a messy job which 
takes lots of time and care and new 
rocker box lid gaskets every few oper- 
ating hours. 

The hydraulic tappet insures the en- 
gine being timed as designed to be and 
eliminates a lot of clatter. I have 
driven a 12-cylinder motor car equipped 
with them for over 37,000 miles and had 
just one stuck tappet which was cleared 
in a couple of minutes by filling the 
crankcase with flushing oil and “un- 
sticking” it. I have also used a num- 
ber of light aircraft engines in some 
special boats which I have been build- 
ing for the Government so fitted and 
they are a joy. There are probably 
other means of accomplishing the same 
thing and I certainly advise every de- 
signer and builder of engines to use 


some such scheme and get away froim 
uncertain rocker arm adjustments. 


Voise 


If I were to talk about mufflers every- 
one would say that it had been thought 
of a thousand times but was one of 
those good ideas which do not work. 


’ Many will also tell you that the prop 


makes much more noise than the en- 
gine. I have been doing some work 
along the New Jersey coast and the 
blimos pass back and forth all day long. 
Their engines are muffled by the con- 
densers which recover the water pro- 
duced by the combustion in the engine 
in order to get ballast to make up for 
the weight of the fuel burned. These 
“bags” almost “ghost” along and it is 
certain that if airplanes are going to 
be used in large numbers over or near 
centers of population, they, too, will 
have to be muffled. I can remember the 
day when all motor cars had a “cut 
out” and all of the young bloods liked 
to roar down the road at about 40 
mph. sounding like a hundred, but try 
and do it now! 


5 eae 


Airbriefs has, from time to time, 
tried to point out certain things which 
might tend to limit the market for air- 
planes in the postwar period. We have 
talked about the lack of landing fields, 
Government restrictions and even the 
necessity for some radical idea in air- 
planes which will make them so easy 
and safe to operate that the average 
man will be a prospect. 

Let us imagine then that everything 
we hope for has happened and that the 
industry is ready to go into production 
on the new MARVELPLANE. Our cus- 
tomers have read the publicity and are 
ready to put the name on the dotted 
line when someone coyly remarks: 
“That’s all right, but what will happen 
to* your insurance?” Right then and 
there the new industry will be on a 
snag of the first magnitude! 

If you read your average insurance 
policy you will find that private flying 
is out and that the company isn’t too 
enthusiastic about regular and frequent 
flights over established commercial 
routes in spite of the fact that planes 
on regular runs have proved very safe 
and even private planes are not send- 
ing more men to their graves than the 
war is, although the basically very safe 
motor car is through its misuse. The 
same insurance companies’ which 
tremble at the thought of aircraft don’t 
bat an eyelash at the motor car. 

Car insurance against injury to third 
parties is available at a most reason- 
able figure, but try to get similar in- 
surance on your private plane. This 
alone will cost about as much as the 
average young man could afford for 
his flying budget. If airplane clubs 
were organized to handle insurance as 
motor clubs do, rates could be reduced 
to a reasonable figure. 
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Consider the benefits that motors derive from Permatex Toon-Oyl: 
Carbon-gum deposits are removed without clogging oil 
pump screens. 

That is one important fact! 

The resistance of oil films to pressure is greatly increased 
and therefore all lubricated parts obtain greater protection. 
That is a second important fact! 

Sludge and acid formation are greatly decreased and 
therefore all metal parts, particularly bearings. last longer. 
That is a third important fact! 





No wonder there is faster pick-up, smoother motor operation, greater 
power and increased mileage per gallon of gas . . . with Permatex 
Toon-Oy] in the crank case! 


Send for Manual . . . “Three Products PERMATEX COMPANY, INC. 
in One”. Gives much useful information. Brooklyn 29, N. Y., U. S. A. 
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ROM bauxite to bomber—that’s the slogan sym- 
bolic of the integrated facilities of the Reynolds 
Metals Co. Starting from scratch 25 years ago in 
what has mushroomed to be Plant 1 in Louisville, 
Ky., the company and its subsidiaries operate 40 
plants in 13 states. One of its plants—Listerville, 
Alabama—is said to be the only one in this country 
producing finished aluminum right where bauxite is 
refined. Almost literally out of the ground into the 
sky. 

For the purpose of this study, our interest lies in 
the link between the production of aluminum sheet, 
bars, rods, extruded shapes, etc., and the fabrication 
of these into finished parts ready for assembly into 
airframes and other structures. 

This was the basic plan introduced four years 
ago—before Pearl Harbor—as a special service for 
the overburdened aircraft assembly plants. 


A corner in the shear- 

ing department empha- 

sizing the 120-in. Niag- 

ara shear, largest piece 

of equipment of this 

kind in the Louisville 
plant. 


Under this plan, finished aluminum parts are 
fabricated to customers’ drawings and specifi- 
cations—at the very source of aluminum sheet. 
From its modest beginnings, this fabrication ser- 
vice has now expanded into three large Reynolds 
plants located in Louisville, and three additional 
plants in and near that city whose entire output 
has been contracted during the war. Some of 
the plants occupy space formerly used for to- 


Huge Verson All-Steel press brake does a fast 
job of forming heavy armor-plate quality alum- 
inum alloy sheet. 


Immense 4-high hot mill rolis 
slabs into aluminum alloy 
sheets ready for fabrication 

bacco leaf stor- 

age; one of the 

larger units occu- 

pies a new Mengel 

plant originally built for the production of lami- 

nated plywood airframes. 

The philosophy behind the fabrication setup is 
worthy of comment not only because of its immense 
value during the War but for its implications for 
postwar operations. The Reynolds plan, designed to 
eliminate five principal bottlenecks on a national 
seale, releases skilled labor in assembly plants to 
the vital job of speeding up assembly operations. 
The following advantages are claimed for the plan: 

1. Manpower—releasing manpower for critical 
operations 

2. Floor space—releasing for assembly entire de- 
partments formerly devoted to fabrication 

3. Transportation and scrap — relieving 
transportation facilities by reducing the num- 
ber of freight cars required to carry scrap 
metal from the fabrication plant back to the 
mill. Approximately 30 per cent of aluminum 
sheet becomes scrap in the norma! fabrication 
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luminum Fabrication 


Service organized on large scale basis 
process. By the 
Reynolds method, and will be offered to postwar trade 
the scrap pro- ; 
duced in its fabricating plants 
is properly segregated and 
reconverted into useful alu- By Joseph Geschelin 
minum in a matter of hours 
4. Tools — saving tool ex- 
pense and relieving tooling 
facilities. Where several plants 
use the same parts, these 
parts are produced from a 
single set of tools 
5. Time — Aluminum parts 
are packed, inspected, and 
ready for assembly without 
further process. 
The scrap feature alone de- 
serves special attention since 


Small corner of the routing 
gallery. Here are a few units 
of various types of routers, 
showing form cutting and 
drilling operations. 
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View in the drop hammer department showing part 
of a battery of Chambersburg Cecostamp hammers. 
This equipment is used for deep drawing operations. 


View of one of the Lindberg heat treating fur- 

naces showing a charge ready to enter the heat- 

ing chamber. This unit is equipped with an 
automatic quenching station. 


stamping and blanking operations normally produce 
scrap that averages around 30 per cent. In a unified 
facility some of the scrap is gainfully employed in 
the fabrication of many small parts, the rest 
immediately remelted and converted in the com- 
pany’s reclamation plant and rolling mills in the 
same city into aluminum sheet ready for further 
fabrication. Segregation of scrap is another feature. 
Normally a great deal of valuable tonnage is ren- 
dered worthless due to difficulty of segregation in 
the user’s plant. Here the different alloys are care- 
fully segregated, kept clean and uncontaminated, 
hence 100 per cent convertible. 

For its postwar operations Reynolds intends to 
continue the fabrication service described in this 


40 


Reminiscent of motor car production is this 
1300-ton Hamilton press formerly used in a 
busy Fisher Body plant. 


article. However, with the changing 
picture of industrial activity visual- 
ized in the immediate postwar period, 
it is expected that its scope will be 
extended to serve a larger area of 
automotive customers. For example, 
with the anticipated expansion of use 
of aluminum in motor cars, motor 
trucks, buses, etc., Reynolds will be 
ready to produce all manner of fabri- 
cated parts, heavy stampings, small 
stampings, forgings, to the smaller 
manufacturers and all others who will 
find it more expedient and more eco- 
nomical to utilize the existing facili- 
ties and the spevialized know-how of 
an organization whose wartime records of service 
has been so exceptional. 

Louisville Plant 12 comprises six different build- 
ings formerly used for warehousing tobacco. Func- 
tionally this plant has been developed along the 
following departmental lines: 

Routing, drilling, burring, inspection, anodizing 

Tool and die departments, hand forming 

Hydro presses, inspection, packing 

Punch press department, heat treating, chromic diy 

Template stora... and maintenance 

Shearing, metal storage, shipping 

Louisville Plant 14 is an integrated parts fabrica- 
tion plant, occupying what was formerly the new 

(Turn to page 82, please) 
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Just how moisture-proof 
is Saran Film? 


Saran Film is three times more impervious to moisture than 


No transparent film completely controls al] moisture. 
But different materials do vary in degree of effi- 
ciency. Knowledge of the extent of this difference 
is important to the packaging industry. 


Saran Film, for example, is outstanding in its ability 
to “keep moisture in its place” ... and to do so 
over a longer period than other comparable mate- 
rials. In the painstaking search for the best film 
to protect machine guns, every known type of trans- 


parent barrier was tested for its MVT rate. Results 


DOW PACKAGING PRODUCTS INCLUDE—SARAN FILM + STRIPCOAT + ETHOCEL SHEETING 


VILLA 


KEEPS MOISTURE IN ITS PLACE 


any other comparable material . . . Look at these facts 


proved Saran Film exceptional. As symbolized in 
the illustration above, it requires only 4% pounds 
of desiccant for 36 weeks’ absolute protection. 


This is but one standard of comparison for Saran 
Film. Others show it to be extra tough, flexible, 
clearly transparent, with good lasting qualities. 
Saran Film is thoroughly qualified to give adequate 
protection under the most difficult circumstances. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
New York + Boston + 


St. Lovis + Houston + San Francisco + Los Angeles + Seattle 






CLL Z PLASTICS 


Philadelphia » Washington + Cleveland + Detroit + Chicago 




































Army’s New Tanks 


That Rolled 
U/ 


Destroyer 
(Siusge: ) 


(For description of these newest 

combat vehicles being used by the 

U. S. Army in Europe, see page 44 
in this issue) 
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If your problem involves piston rings, pistons.or cylinder sleeves, 


ak SEALED POWER LABORATORIES 


The superiority of Sealed Power laboratories over the past 33 years has 
contributed in no small way to the leadership of Sealed Power products. 
In meeting the many and varied problems of major engine builders, 
Sealed Power engineers have acquired a rich fund of successful experience. 
You are invited to make full use of our facilities and our experience in 
m your continuing efforts to make your good engines even better. 


SEALED POWER CORPORATION 
Muskegon, Michigan « Windsor, Ontario 


BUY MORE WAR BONDS! 


4 
% 


x 


SEALED POWER 
PISTON RINGS 


PISTONS—CYLINDER SLEEVES 
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With End of War in Sight, 
New Weapons Are Revealed 


Automotive Industry Producing Five New Combat 
Vehicles Designed for Changing Battle Conditions 


Even though the end of the war is in 
sight, new weapons continye to emerge 
from the country’s arsenals and being 
used effectively against the enemy on 
the European battlelelds. Recently, 
Buick Div. of General Motors Corp. 
took the wraps off its M-18 tank de- 
stroyer, known as both the “Hellcat” 
and the “Whippet.” (This tank and 
others described are illustrated on page 
42 in this issue.) In production since 
July, 1943, the vehicle is characterized 
by a 55-mile-per-hour top speed, flash- 
ing maneuverability, and pulverizing 
fire power. It mounts a 76 mm high 
velocity cannon carried on a heavily 
armored, power traversed turret. It has 
an effective artillery range of more 
than seven miles. (Spectacular use of 
the new weapon has been reported by 
correspondents with the American 
Third Army in the fall of Orleans and 
Genera! Patton’s flanking swoop around 
Paris.) The M-18 weighs 19 tons, has 
a welded armor plate hull, a 360 de- 
gree revolving turret, and steel tracks 
equipped with center guides to prevent 
throwing off on sharp turns at high 
speed. A new type suspension is used 
to give unusual level riding qualities. 
Individual bogey wheel assemblies are 
equipped with shock absorbers and tor- 
sion bars, which function as springs to 
resist upward movement of the track 
wheel and support the weight of the 
vehicle. Slack in the track is taken up 
automatically by compensating linkage. 

The vehicle is powered by a 485-hp 
radial aircraft engine, mounted at the 
rear on rails for ready removal for ser- 
vicing or replacement. The torqumatic 
transmission and final drive also are 
rail mounted for easy accessibility. 
Assembly is at one of Buick’s former 
automobile assembly plants at Flint, 
with about 80 per cent of the compo- 
nents used supplied by sub-contractors. 

Companion vehicle to the M-18 is the 
“Greyhound” 19-ton light tank, which 
mounts a 75 mm gun and is classed 
officially as the M-24. In production at 
Cadillac Motor Car Div. of G.M. for 
several months, the tank carries fire 
power equal to that of a light tank, has 
speed above 40 miles per hour, low 
silhouette (overall height of 87 inches 
and hull height of less than five feet), 
sloped surfaces for protection, greatly 


M4 


reduced ground pressure, greater ma- 
neuverability, and doubled obstacle 
climbing ability. It has the same type 
suspension used in the M-18. The power 
train consists of two Cadillac V-type, 
8-cylinder engines basically identical 
with those used in passenger cars, and 
two Hydra-Matic transmissions oper- 
ating through a power transfer unit. 
A new development is automatic gear 
operation in reverse, which enables the 
tank to climb to a crest of a ridge, fire 
a blast at the enemy and quickly back 
away to reappear at another point. The 
M-24 supersedes the Cadillac-built M-5, 
and incorporates improvements sug- 
gested by operators with battle experi- 
ence together with best features gleaned 
from a study of captured enemy 
tanks and British and Russian combat 
weapons. 

Still another G.M. division is repre- 
sented in the parade of new combat 


ENDUSTRY 


vehicles by the “Slugger,” most power. 
ful tank destroyer ever to face the 
Germans. Designated the M-36 Gun 
Motor Carriage, this Fisher Body built 
vehicle mounts a 90 mm cannon, which 
can outreach and overpower the Ger. 
man 88 mm gun. Its 24-pound shel 
has a muzzle velocity of half a mile per 
second. It carries a .50 cal machine 
gun for protection against enemy air- 
craft. With its crew of five, it can 
cruise 150 miles. In production at the 
Fisher Body Flint and Grand Blanc, 
Mich., plants, the M-36 also is being 
built by Massey Harris. It is one of the 
22 different tank and destroyer models 
produced by Fisher since early 1942. 
The division has turned out more than 
13,000 tanks and tank destroyers so far 
in the war. 

The Studebaker Corporation is pro- 
ducing a track-laying, water-going ve- 
hicle known as the “Water Weasel” 
and officially designated as the M-29c. 
This adaptation of the “Weasel” 
(M-29) is a full track vehicle, the 
tracks providing the water propulsion 
as well as the land traction, thus no 
complicated change-over is necessary 
when the vehicle passes from one ele- 
ment to the other. Its wide semi-flexible 

(Turn to page 104, please) 


Light Metals Plentiful, Steel 


Scarce. Scrap Prices Uncertain 


Conditions in the Scrap Market Are Out of Line 
with the Firmness of Finished Steel Prices 


By W. C. Hirsch 


With the light metals—aluminum 
and magnesium—in ample supply and 
continuing paucity in the tonnage of 
many descriptions of steel available 
for nearby consumption, it is little 
wonder that much of the present-day 
thinking of metal consumers revolves 
around this condition. When the U. S. 
Corps of Engineers contracted the 
other day for 12,000,000 square feet of 
landing mats, in the production of 
which 45,000,000 pounds of aluminum 
will be used, it aroused, therefore, much 
interest. These mats, it is pointed out, 
are not intended to take the place of 
the heavy steel kind, but were espe- 
cially designed to make possible their 
transportation by air transport or 
small cargo ships, their weight being 
approximately one-half that of steel 
mats. With the green light given by 
WPB to the light metals, in so far as 


manpower shortage does not offset this 
letting down of the bars, competitive 
developments are being closely watched. 
To what extent further cutbacks in 
aluminum output, which have been ap- 
proved by civilian and military authori- 
ties, will affect the market situation, 
remains to be seen, the objective of 
these moves having been announced as 
wanting to add to the labor supply. In 
connection with this subject it may be 
recorded that can manufacturers have 
recently been experimenting with the 
use of aluminum in place of steel, hav- 
ing been allotted 7,000,000 pounds for 
the third quarter for that purpose. 
As has frequently occurred in the 
past, when the outlook was too be- 
clouded for forecasts, conditions in the 
scrap market, which are out of line 
with the firmness of finished steel 
prices, are interpreted in some quarters 
as presaging the approach of an easicr 
(Turn to page 60, please) 
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To Select Heat Treating 


Men responsible for tools will find this new 
Heat Treating Guide issued by The Carpenter 
Steel Company a great convenience and time 
saver for themselves and the heat treating 
department. This is because it gives complete 
information on the heat treatment of all 
Carpenter Matched Tool Steels in handy, easy- 


to-use form. 


You can tell at a glance for each steel: the 
type analysis, forging heat, normalizing heat, 


Too! Steel Heat Treating Guide. 
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DRIES hoicngccndcnccdnnccdencepecehsbedensarpvepuasouiienseeenaanenne 


(PLEASE PRINT) 


THE CARPENTER STEEL COMPANY 
103 W. Bern St., Reading, Penna. 


Please send me free, and without obligation, the new Carpenter 





Data Quickly, Accurately 


annealing treatment, hardening treatment, fur- 
nace atmosphere and recommended drawing 
range. In addition you can determine for each 
Matched Tool Steel the hardness for various 
drawing temperatures. 


Just fill in the coupon and mail it to us, or 
write us on your company letterhead for your 
Heat Treating Guide. (Free to Tool Steel users 
in the U.S. A.) 


Bear this Coupon for Free Heat Treating Guide 
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Greater Output and More Workers 
Needed in War Industry, Says OWI 


Heavy Duty Trucks and Tires Still Most Critical; 
Ship Repairs and Ship Building Not Up to Schedule 


As the European war goes into what 
appears to be the last round, the Office 
of War Information reports a critical 
production lag in 13 categories of key 
war materials. The agency also states 
that approximately 400,000 more work- 
ers are needed to bring production up 
to the demands being made by the 
armed forces. Heavy duty trucks and 
tires still are in most urgent need, with 
tanks, heavy guns, heavy ammunition, 
signal equipment, ship building, and 
ship repairs also behind schedule. 

Actually, these items are not behind 
original goals, but are not keeping pace 
with the increased demands for them 
occasioned by battle experience. Also, 
present schedules have been stepped up 
because of losses in the field. The Army 
has revealed that 3000 planes were lost 
since D-Day and that 150,000 tons of 
ammunition are used monthly. During 
the first 70 days of invasion, 900 tanks, 
2400 automatic rifles, 1750 jeeps, and 
1500 mortars were required for re- 
placements. In testimony before the 
Senate War Investigating Committee, 
Maj. Gen. Lucius D. Clay, Director of 
the Army Service Forces, stated that 
July production of certain vitally 
needed items was as low as 53 per cent 
below June output and that August fig- 
ures will not show appreciable improve- 
ment. He charged the lag to manpower 
shortages, fatigue, and optimistic war 
news. 

The aircraft production picture con- 
tinues to reflect the shifting emphasis 
from short range bombers and trans- 
ports to long range heavy bombers. Fol- 
lowing the announcement of cutbacks 
on the B-24 recently, the Ford Willow 
Run bomber plant went to a five-day 
week, nine hours a day, beginning Sept. 
5. Although production is expected to 
be cut in half ultimately on B-24’s, the 


August output was held to more than 
100 a week. Some drop is expected in 
September because of the reduced work 
week, which has been on a six day, 18 
hours a day basis. However, layoff of 
an estimated 9000 workers, previously 
expected because of reduced bomber 
schedules, has been by-passed through 
the designation of Willow Run by the 
Army as a special-purpose plant. As 
such, it will take over work from other 
companies now in aircraft production, 
allowing them to reconvert to civilian 
production. Latest reports indicate that 
removal of aircraft work from the Ford 
Highland Park and River Rouge plants 
to Willow Run has been deferred, at 
least for the present, upon protests of 
union officials. 

Although WPB has indicated that the 
aircraft production program now is 
stabilized at about 8000 planes a month, 
manufacturers well know that the fall 
of Germany will bring immediate cut- 
backs. Evidence of this is seen in the 
announcement at an aviation manufac- 
turers’ forum in Washington recently 
that contract terminations on aircraft 
may be as high as 33 per cent following 
victory in Europe. 

WPB announced that production of 
B-29 superfortresses topped production 
schedules in July by four bombers and 
that overall production was 8000 planes. 
August figures are expected to show a 
deficit of 400 to 500 planes under the 
quota of 8200, due primarily to changes 
made in plants to bring planes up to 
new standards set by military require- 
ments. 

Eastern Aircraft Div. of G.M. will 
increase production of TBM Avenger 
torpedo bombers for the Navy. At the 
same time, output of FM-2 . Wildcat 
fighters will be cut back. Plants af- 
fected are at Linden, Trenton, and 


Rocket 
Power 
Assists 


Take-Off 


Rockets are being 
used successfully to 
get heavily - laden 
planes into the air, 
according to an an- 
nouncement of the 
AAF Materiel Com- 
mand at Wright 
Field, Ohio. Shown 
here is a B-25 med- 
ium bomber taking 
off with the assist- 
ance of rockets 
mounted beneath 
wings. Acme Photo 


Bloomfield, N. J., Tarrytown, N. Y., and 
Baltimore. 

Stinson Div. of Consolidated Vultee 
Aircraft Corp., Wayne, Mich., has 
turned out 2000 Stinson L-5’s, known 
as the “Flying Jeep.” Powered by a 
185 hp Lycoming engine, the plane has 
a 24-foot wingspread and is used for 
reconnaissance by the artillery and in- 
fantry. 

Indicating the need for certain types 
of ammunition, WPB at the urgent re- 
quest of the Navy has assigned special 
directive treatment to the rocket pro- 
gram. The action places the rocket pro- 
gram on the same level with heavy 
artillery in matters of priority assis- 
tance, manpower referral, and other 
special treatment. 


Postwar Jeeps 


A contract to build the bodies for a 
postwar model of the Jeep has just 
been given the American Central Manv- 
facturing Corporation, Connersville, 
Indiana, by Willys-Overland, Toledo. 
Under the terms of the agreement, pro- 
duction of the first 25,000 bodies will 
start just as soon as the War Produc- 
tion Board releases the necessary mate- 
rial allocations. While details are not 
yet available, it is understood that the 
design of this peace-time Jeep will in- 
corporate several changes to facilitate 
its use for farm and general utility 
purposes. 

Meanwhile, the American Central 
Manufacturing Corporation will con- 
tinue to build the regular Jeep bodies 
for both Willys-Overland and the Ford 
Motor Company. To date American 
Central had produced approximately 
350,000 Jeep bodies and is continuing to 
turn them out at the maximum daily 
capacity of the plant. 


New Helicopter 


Under Development 


With twin rotors whirling at the 
ends of streamlined pylons, the Platt- 
LePage helicopter XR-1 probably is the 
most eye-arresting aircraft now being 
tested by engineers of the AAF Mate- 
riel Command. 

Ultimately, the XR-1 may reach pro- 
duction. It may yet see military ser- 
vice in a variety of uses, but, while 
successful in tests, the craft is still 
experimental. 

Only two helicopters, the R-5 and 
R-6—single rotor ships developed by the 
Materiel Command and the Vought- 
Sikorsky division of United Aircraft 
Corp.—are in production. 

Military uses of aircraft capable of 
vertical flight, and zero (hovering) 
speeds, as well as forward motion, are 
obvious. They include personnel res- 
cues from jungles or remote areas in- 
accessible to ground crews or to other 
aircraft, liaison and messenger service 
within combat zones and behind com- 
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bat lines, and observation and fire con- 
trol work in forest areas. 

Experimental history of the XR-1 
dates to mid-1940, just 19 years after 
the U. S. Air Corps first ventured un- 
successfully into the helicopter field 
with a model designed and built by 
Prof. George De Bothezat. 

Design of the XR-1 is basically the 
same as the successful German heli- 
copter. It weighs about 4800 pounds. 
Its fuselage resembles a normal air- 
plane fuselage minus engine or pro- 
peller. The tail is of conventional de- 
sign. The engine—a 450-horsepower 
Pratt & Whitney, the most powerful 
ever installed in a helicopter—is lo- 


cated approximately in the middle of 
the fuselage and is enclosed. 

Two cockpits in tandem occupy the 
forward part of the craft and have 
sliding canopies like fighter planes. 
Compartment bottoms are of transpar- 
ent plastic, allowing clear vision ap- 
proaching the vertical and adding to 
the craft’s usefulness in observation. 

Extending from each side of the fuse- 
lage, just back of the cockpit, are two 
streamlined pylons, giving the impres- 
sion of wings. Single rotors 30 feet, six 
inches in diameter rotate in opposite 
directions at the ends of the pylons, 
counteracting torque. Landing gear is 
conventional. 
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BRAKE 


Extra Wear...Extra 


LINING 


ae 


One of the 
Countersinking 
tines at Grizzly's 
new Paulding plant 


— 


Safety... 


for Every Installation ! 


Grizzly Brake Linings are made of an exclusive asbestos-friction com- 
pound, moulded upon a strong wire-grid back under hundreds of tons of 


pressure. 


Rivet holes are countersunk to maximum depth, still fastening 


the wire grid firmly—preventing all danger of pulling off or working loose. 


Thus Grizzly Brake 


Lining provides extra wear, with extra safety, 


because its exclusive compound retains the same co-efficient of friction 
throughout its entire life—life that is lengthened materially by the greater 


serviceable thickness. 


Only products of extra value are in order today 


start 


using Grizzly Brake Lining—now! 
EQUIPMENT MANUFACTURERS: 


Write for your copy of “Building UP to a Name”— 
an interesting photographic record of modern brake 
lining manufacture. Address Engineering Department, 


Paulding, Ohio. 


GRIZZLY MANUFACTURING COMPANY 


PAULDING, 
PAULDING 
Warehouse 


PLANTS AT 


OHIO 
AND LOS ANGELES 


Stocks in Principal Cities 





AWARDS 


Names of winners of Army-Navy “E” 
awards in or allied with the automotive 
and aviation industries announced since 
the Sept. 1 issue of Automotive and Avia 
tion Industries went to press: 


THE INGALLS IRON WORKS COMPANY 
Verona Plant, Verona, Pa. 

RESISTOFLEX CORPORATION, Belleville, 
N. J. 

SOLAR AIRCRAFT C 
Moines, Iowa. 


OMPANY, Des 


“E” Star Awards 
for continued meritorious services on the 
production front have been awarded to the 
following firms: 
EDWARD G. BUDD MANUFACTURING 
COMPANY, Philadelphia, Pa. 
WESTERN GEAR WORKS, Seattle, Wash 
WESTINGHOUSE BLECTRIC & MANU- 
FACTURING COMPANY, Steam Division, 
Lester, Pa. 
WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY, Merchant 
Marine Division, Lester, Pa 


Bendix Will Enter 
Home Radio Field 


The Bendix Radio division of Bendix 
Aviation Corporation will for the first 
time manufacture and market a line of 
home radio sets as soon as the military 
situation permits, it was announced by 
Ernest R. Breech, president. Home 
radios will be manufactured in the com- 
pany’s plants in Baltimore, it was 
stated. 


Retractable Ailerons 


Slow landings on blacked-out airfields 
are made possible for the Black Widow 
through the use of “retractable Ailer- 
ons,” a secret feature of the P-61 just 
recently disclosed. 

Northrop Aircraft, Inc., developed 
this device which is designed to replace 
the conventional aileron and permit the 
use of full span wing flaps for in- 
creased braking power. It is a long, 
scoop-shaped metal strip, dotted with 
holes, and is entirely concealed in a slot 
near the trailing edge on the outer 
wings of the plane, when not in use 
These are mechanically attached to two 
small conventional type ailerons located 
at either wing tip of the plane. 

In using the retractable ailerons t 
turn in the air, the pilot operates the 
controls in the usual manner. As he 
does so, the retractable ailerons rise 
from their slots and the scoops “spoil” 
the airflow, almost instantaneously 
eliminating the lift of the wing. 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 



























on the 
to the 


URING 


Wash 


LANU- 
ivision, 


LANU- 
>rchant 


Bendix 
.e first 
line of 
ilitary 
ced by 
Home 
e com- 
t was 


Ss 


irfields 
Widow 

Ailer- 
51 just 


veloped 
replace 
mit the 
for in- 
a long 
d with 
1 a slot 

outer 
in use 
to tw 
located 


‘ons t 
tes the 
As he 
is rise 
“spoil” 
1eo0usly 





Double-Check Features of 
Milwaukee Milling Machines 


Range in a milling machine — the capacity to handle a wide varia- 
tion of operations at the most efficient feeds and speeds—is always 
an important factor. 





ogee pea 


MEANS EVERY MILWAUKEE 
MACHINE IS POWER EN- 
GINEERED TO DO THE JOB 
Milwaukee PoweRated Milling Machines 


© Standard Models — Horizontal, Vertical 
and Bed Types — available in Motor 


But today — with advancements in cutting tools — motor hp. is 
the important feature to be checked when purchasing milling equip- 
ment. Be sure the milling machine you are considering is power- 
engineered to do the job — designed and built in relation to and 
with ample motor power for the work for which it is intended. 


There is no need to resort to the unsound practice of substituting 

a higher hp. motor to gain power. The range of models of Mil- 

waukee Milling Machines makes available a machine PoweRated 
° 7 ranges from 3 to 25 HP. 

and properly engineered for every class of job. 

® C.S.M. (Carbide Steel Milling) machines 20 


All Milwaukees are PoweRated — power-engineered in keeping pain 
to , 


with their rated motor hp. plus the normal overloads. They are 
precision-built and are capable of sustained precision-performance 
throughout a long productive life. 


® Special Machines—Consult K &T engineers. 


SF eS ye ee ee SS ee 
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Remember — think of feed and speed range for light cuts — ade- 
quate motor power for heavy cuts — the need for sustained preci- 
sion performance at all times. Check with a Kearney & Trecker 
field engineer in deciding which PoweRated Milwaukee is best 
suited to your specific needs. 


Medoaukee CUtuchine “Tools 






KEARNEY & TRECKER 
CORPORATION 


MILWAUKEE 14 WISCONSIN 





























Redistribution of 
Army Surplus Tires 


A unique plan of redistribution of 
surplus tires is now being used by the 
Office of Surplus Property, Treasury 
Procurement Division. The plan pré& 
vides for national distribution and has 
just been tested in the disposal of 70,- 
000 tires declared surplus by the Army. 

A group of 25,000 new and 31,000 
used small truck tires were sold back 
to 23 of the 26 tire manufacturers in 
‘the U. S., each receiving an allotment 
based on their usual replacement busi- 


pass them on to regular distributors, 
thus assuring a wide distribution. This 
plan will be followed by the Automo- 
tive Division of the Office of Surplus 
Property as other tires become avail- 
able as surplus. All tires are being 
sold under existing regulations of the 
Office of Defense Transportation, the 
Office of Price Administration and the 
Rubber Director’s Office. 

Another group of 14,000 tires were 
sold to other- Government agencies. 
Among those participating in the pur- 
chasing of these were the Navy, De- 
partment of Interior, Department of 





Business in Brief 


Written by the Guaranty Trust Co., 
New York, Exclusively for Avurto- 
MOTIVE AND AVIATION INDUSTRIES 


Fluctuations of general business ac- 
tivity have remained within a narrow 
range. The seasonally adjusted index 
of The New York Times for the week 
ended August 19 stands at 142.7, as 
compared with 144.3 for the preceding 
week and 141.6 a year ago. 

Department store sales, as reported 
by the Federal Reserve Board, rose 
from 134 to 158 per cent of the 1935-39 








ness. These manufacturers willinturn Agriculture and Lend-Lease. 





CENTRAL 
Vietory 
BATTERY 
CARRIER 


This popular, powerful battery carrier embodies a new, proved 
mechanical principle. Tension against the posts is constantly 
applied—even before the battery is lifted. Therefore, this carrier 
will not release a battery until it is actually removed from the 
posts by the mechanic himself. 


NEW DESIGN PREVENTS SAGGING INTO ACID 


The improved design keeps this heavy durable strap in a constant arc—it 
cannot sag into the acid and be destroyed like the ordinary carrier strap. 


@ Easily Attached @ Quickly Detached @ Inexpensive 

@ 32 oz. 3 ply Rubberized Duck Strap Won't Stretch @ Cadmium 

Plated, Heavy Gauge Steel throughout @ Easy on the Hands... 
@ Will Not Damage Battery Posts 


2 SIZES 
SHORT—For Regular Size Batteries LONG—For Long Type Batteries 
MAIL COUPON TODAY FOR PRICES AND DETAILS 


otc tof eine aaah 
CENTRAL & 
EQUIPMENT CO. 


S. Wabash Ave., Chicago 5, I1!. I 

Piease send full details about your Central Victory Bat- 1 
900 SO. WABASH AVE. 
CHICAGO 5, ILLINOIS 


tery Carrier. 
Name 
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average in the week ended August 26; 
and the indicated value was 18 per 
cent above the corresponding sum in 
1943. For 1944 to date, the total is 7 
per cent greater than the comparable 
amount last year. 

Railway freight loadings during the 
week ended August 26 totaled 905,724 
ears, 2.1 per cent more than the pre- 
ceding weekly number and 0.2 per cent 
above the corresponding figure in 1943. 

Production of electric power in the 
same period registered a considerable 
decline; and the total was 2.2 per cent 
above the output a year ago, as against 
a similar excess of 4.4 per cent re- 
ported a week earlier. 

Crude oil production during the week 
ended August 26 averaged 4,667,450 
barrels daily, 7,650 barrels below the 
all-time peak recorded in the week be- 
fore but 11,150 barrels more than the 
average output in August recom- 
mended by the Petroleum Administra- 
tion for War. 

Estimated production of soft coal! 
during the week ended August 19 was 
11,875,000 net tons, 2.7 per cent less 
than the preceding weekly figure. For 
1944 to date, the indicated output is 
7.6 per cent above the comparable 
amount in 1943. 

Engineering construction contracts 
awarded during the week ended Au- 
gust 31 totaled $60,282,000, the third 
highest weekly figure reported in 1944, 
according to Engineering News-Rec- 
ord. This amount is 62 per cent above 
that shown a week earlier but 2 per 
cent less than the corresponding sum 
in 1943. 

The Irving Fisher index of wholesale 
commodity prices, unchanged in the 
week ended August 25, stood at 113.0 
per cent of the 1926 average, as against 
110.5 a year ago. 

Member bank reserves 
$210,000,000 during the week ended 
August 30, but excess reserves re- 
mained at an estimated total of $900,- 
000,000. Business loans of reporting 
members increased $5,000,000 in the 
preceding week and stood $267,000,000 
above the total a year ago. 


increased 

















Lear Prepares 


For Reconversion 


One of the last steps in the comple- 
tion of Lear, Incorporated’s, postwar 
plans was the recent change in name 
from Lear Avia, Inc. The change was 
effected preparatory to the company’s 
entry into markets other than those of 
aviation equipment and aviation radio. 

Proposed new marketing efforts will 
carry Lear, Incorporated, into indus- 
trial, commercial, and consumer fields. 
New “Products of Lear” will represent 
new development and will not reflect an 
effort to improve on merchandise value 
having pre-war recognition. 
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MECHANICAL || 
288. SWEAT GLANDS 




























WEAT GLANDS are nature’s temperature 
control. So accurate is nature’s method 
that the body is held within a fraction of 
one degree variation, regardless of room 
or weather temperatures. 


Aircraft engines need temperature con- . 
trol too. They must take off on short notice, 
in all kinds of weather, soar to the freezing 
cold of high altitudes and then dive thou- 
sands of feet with open throttles. No 
lubricating oil or engine cooling system 
could ever successfully cope with such 















































te conditions without the aid of sensitive 

- temperature control instruments. 

“s Sylphon Aircraft Controls provide en- 

le y 

rt gines with mechanical sweat glands : 3: 

“s instruments responsive to the slightest 

temperature change. Simple, rugged and 

-~ self-powered, they convert the tempera- 

1e ture changes themselves into controlled 

~ mechanical movement, to adjust the flow 

é of engine coolant so that constant engine 

> temperatures are always maintained. 

al : 

" Write for Bulletin SB-822, 

- which descrioes the latest de- 

is velopments in Sylphon Aircraft ! 
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Liquid-Cooled-Engine Thermostat, for controlling ) ) 

—_— the amount of cooling medium circulated through es 
the heat exchanger. Designed so that the valve posi- Wi 
tion is entirely unaffected by static pressures in the bi] 
cooling system, by varying pressure drops across 
the heat exchanger or control valves, or by changes 
in altitude. | 
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Throughout industry and the Armed Forces as well as in the 

home, housekeeping has become a real problem. With competent 
| workers harder and harder to find, cleaning must be done by more 
efficient equipment. 

In a wide variety of manufacturing plants and maintenance shops 
—both for industry and the military services—Kerrick Kleaners 
are saving up to 80% of the manhours normally required for clean- 
ing equipment and parts. These efficient cleaners remove dirt and 
1 | stubborn grease from motor vehicles, airplanes, machinery, floors — 
1 | everything from tiny precision. parts.to complete factories. 

; Heat, water, detergent and 
friction are scientifically com- 
bined in Kerrick Kleaners to 
| remove dirt from all types of 
| 








surfaces... faster, better and 
: cheaper ° 

Kerrick Kleaners had years 
/ of successful experience in 
automotive and industrial 
cleaning to get ready for their 
present war assignments. 
They will again be available, 
in stationary and portable 
models, for most efficient 
steam cleaning. 

Other Clayton products serving 
the Armed Forces include: Flash 
Type Steam Generators— Hydraulic 
ee ae ad This illustration shows portable 
ers and Boring Bars. Model L-OEP 
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Conventions and Meetings 


Natl. Tool & Die Makers Assoc., Con 
vention, Buffalo Sept. 28-39 





SAE Natl. Aircraft Eng. & Produc- 
tion Mtg., Los Angeles Oct. 5-7 





American Society of Tool Engineers, 
Syracuse, N. Y. Oct. 12-14 


American Welding Soc., Annual Meet- 
ing, Cleveland Oct. 16-15 









American Society for Metals, Cleve- 


land Oct. 16-20 


Natl. Machine Tool Builders Assoc., 
Annual Meeting, Hot Springs, Va. 
Oct. 19-2 

Inst. of Aeronautical Sciences, Natl. 
Air Transport Meeting, Washington 
Oct. 20 
Distribution Conf., Chamber of Com- 
merce of the U. S., New York. .Oct 23-24 







































Natl. Lubricating Grease Institute, An- 
nual Meeting, Chicago Oct... 23-25 


SAE Natl. Fuels & Lubricants Mtg., 
Tulsa Nov. 9-10 














Natl. Standard Parts Assoc., Annual 
Fall Conference, Chicago......Nov. 9-1] 


American Chemical Society Natl. Chem- 
ical Exp., Chicago Nov. 15-19 


SAE Natl. Air Cargo Mtg., Chicago 
Dec. 4-§ 


Natl. Aviation Trades Assoc., St. Louis 
Dec. 6-7-8 


Jan. 8-12 























SAE Annual Meeting, Detroit 











Automotive Electric 





Assoc., Chicago 


Feb. 
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PUBLICATIONS 


A new brochure entitled Infra-Red At 
Work, describes the background and appli- 
cations of infra-red radiant heating for 
various industrial tasks as developed by 
the C. M. Hall Lamp Co. It provides a short 
summary of uses of the method for drying 
finishes, in metal control, in wood working, 
for plastics, rubber and paper, etc.* 

Resistoflex Corp. has announced the pub- 
lication of a new 16-page, two-color catalog 
on its Featherweight and heavy duty pro- 
tective garments made of solvent-proof 
transparent plastic called Compar. The 
catalog includes a_ section on cleaning, 
maintenance and repair of Resistoflex gar- 
ments.* 

Production Data from The Houghton 
Line, for July, published by E. F. Houghton 
& Co., includes an article, Making 8& 
Artillery Shells, together with several other 
interesting and timely articles.* 

A new 8-page illustrated booklet de- 
scribing Adel Series K Fluid Metering 
Pumps has been issued by Adel Precision 
Products Corp. It shows exploded views, 
gives performance curves, schematics of 
typical installations and complete informa- 
tion on recommended aircraft and industrial 
uses,* 

A new manual, The Automotive Engine 
Valve, has been published by Aluminum In- 
dustries, Inc. It is written primarily for 
automotive mechanics and servicemen, 2nd 
discusses the functioning and servicing of 
valves in non-technical and easily under- 
stood language. One section describes the 
causes of valve failures and their correc- 
tion. The text is well illustrated with photo- 
graphs and diagrams.* 

The complete line of improved Mode! 
860-A gear finishing machines, described in 


(Turn to page 56, please) 
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AGAIN AMERICAN INGENUITY BRINGS OUR PLANES OUT ON TOP! ~~ RRR Spite 


fh the thin upper air gasoline “boils” 


in a plane’s wing tanks. Vapor bubbles 
form. If they get into the gas lines they 
starve the motor—lower its ceiling. 

But today that problem is solved. 
No matter how high enemy planes go, 
our boys can top them! 

For American engineers have per- 
fected an ingenious booster pump that 
keeps gas lines free of “bubble trou- 
ble”. Hidden in the bottom of the gas 
tank, this tiny pump whirls out the 
bubbles as fast as they form. . . plays 
a giant’s role in bringing our flyers 


back safely! 


Borg-Warner, in its Pesco Division, 
produces huge numbers of these 
pumps for high altitude fighters and 
bombers. In addition, almost every 
type of plane is equipped with other 
Pesco pumps. 

You'll find many such engineering 
achievements in Borg- Warner’s list of 
more than 100 different items for war. 
And all spring from an ideal that-is 
basic with Borg-Warner: “‘design it 
better—make it better’’. 

That ideal means much to America. 
The essentials produced before the 
war by Borg-Warner’s many units are 


BORG-WARNER 





so numerous and so widely accepted 
in industry, on the farm and in the 
home, that there is hardly an Amer- 
ican who does not benefit from them 
every dav. 














PRODUCTION 





Peacetime makers of essential operating parts forthe automotive, aviation, marine and farm implement industries, 


and of Norge home appliances .. . these units which form the Borg-Warner Corporation are today devoted exclusively to the 

eds of war: BORG & BECK *« BORG-WARNER INTERNATIONAL * BORG-WARNER SERVICE PARTS * CALUMET STEEL * DETROIT GEAR AIRCRAFT PARTS * 

DETROIT VAPOR STOVE «+ INGERSOLL STEEL & DISC * LONG * MARBON + MARVEL-SCHEBLER CARBURETER * B-W SUPERCHARGERS, INC. * 

MECHANICS UNIVERSAL JOINT * MORSE CHAIN « NORGE * NORGE MACHINE PRODUCTS * PESCO PRODUCTS » ROCKFORD CLUTCH e SPRING DIVISION * 
WARNER AUTOMOTIVE PARTS * WARNER GEAR 
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SMOOTHNESS i the coating... 


means SEE-ABILITY 


in the lamp 


WESTINGHOUSE PRESENTS JOHN CHARLES THOMAS ¢ SUNDAY 2:30 EWT., N.B.C. 
TED MALONE «© MONDAY, WEDNESDAY, FRIDAY 10:15 EWT., BLUE NETWORK 
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| ee powders are tricky things 
to handle. Especially when it comes to applying them 
evenly inside a glass tube! 


; Uneven distribution causes minute valleys and peaks. In valleys 
wi the coating is too thin to fluoresce, while the peaks form shadows. 


Hence the necessity for perfect smoothness of application, and the uniform 
thickness ef coating from end to end of the tube. 


Achieving this result is the aim of every step in the exacting Westinghouse procedure. 
From processing of raw materials to the final mixing of the phosphor powder, Westing- 
house methods are concentrated on making and keepimg the fluorescent powder 
uniformly smooth. 


Carefully controlled schedules of grinding, acid washing, firing and ball milling insure 
uniformity. This extra care and attention counts . . . keeps Westinghouse fluorescent 


lamps bright from end to end. 


And that’s why, when you order fluorescent lamps, it pays to ask for Westinghouse. 
Your Westinghouse dealer can supply you right now for essential war lighting . . . and 
also to a limited extent for essential civilian use. Westinghouse Electric & Manufac- 
turing Co., Bloomfield, New Jersey. 


HELP SHORTEN THE WAR... BUY MORE BONDS THAN BEFORE! 





Westin ntelute 
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Roller 


Timken 
and Tube Div. 
recommended forging temperatures of sixty- 
eight steels, as determined by the hot twist 


Bearing Company’s 


PUBLICATIONS 


(Continued from page 52) 








test conducted in the 


tories.* 








company’s 



































cussion of the principles 
pear cutting is included in the bulletin. 

Curve-shaving, a process for slightly re- 
ducing tooth thickness toward the ends of 

the teeth to prevent concentration of loads 

on the ends of gear teeth, is also discussed.* 

An improved Detroit tap reconditioner is 


of crossed-axis 





























of Sundstrand Fluid Motors.* 
The White Motor Co, 
































the vehicle 


The 


into consideration 
affecting tire life. 



























































Evaluating The Forgeability of Steels is 


related to the 
the title of a 78-page booklet issued by The 





rear axle. 























ptt peecurate... 
I SKILLED PILOTS AND FOURSLIDES 


tough wireform 
problems 


















































































| ID you ever see a fourslide in operation—turning straight wire 
into intricately-shaped wireforms with each combination stroke 
of its four slides? If you have, then you know the skill and experi- 
ence that is necessary to set-up these machines—to put them in 
operation for high production of unusual round and flat wire shapes. 
The fourslide department of Accurate has turned out millions of 
wireforms, in hundreds of different shapes, for munitions, imple- 
ments of war and peace-type products. Accurate engineering and 
mechanical ingenuity has solved many unusual and difficult wire- 
form problems—the results of which were greater production, time 
and labor saved and minimum cost. 
If you use wireforms, or will in you future plans, discuss them 
with Accurate—to your advantage. 




































































Send for your copy 
of the New Accurate LA 
Handbook on © 





SPRINGS 





















Springs. It is full of ONOOONANIONING WIREFORMS 
data, formulae and n ? 

tables you'll find use- ¢ uingo ip tae 

ful. Free, of course. . STAMPINGS 








ACCURATE SPRING MANUFACTURING CO. 


3811 W. LAKE STREET CHICAGO 24, ILLINOIS 














Steel 
It contains, for the first time, 


labora- 


A new bulletin, Oil Power Fluid Motors, 


teehnical bulletin No. 860-A-44, is now is offered by the Pump Div. of the Sund- 
available from Michigan Tool Co. A dis- strand Machine Tool Co. It illustrates and 


aescribes the operating principles, features, 
possible applications and engineering data 


is offering a new 
maintenance manual on tires, which takes 
conditions 
first section takes 
front 


Sec- 


described in Bulletin No. DTR-3 now avail- up Wheel Alignment as related to 

able from Detroit Tap and Tool Co. Com- axles and details the nature of and treat- 
plete specifications are included in the ment for toe-in, camber, caster, etc. 
bulletin.* tion Two describes wheel alignment 


Section Three is 
devoted to the vehicle frame; Section Four 


————— 
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to wheel balance, Section Five, to brakes 
and Section Six, to the fifth wheel. Each 
section is illustrated with photographs and 
drawings.* 

An illustrated bulletin, No. VDS-44, de- 
scribing its line of standard Pull-up broach. 
ing machines, tools and attachments has 
been brought out by Colonial Broach Co. A 
section is devoted to the basic tooling of 
these machines with several pages of spex 
fication tables augmented with drawings of 
machines, tools and attachments included. 

A manual on the design and construction 
of pneumatic tires has been published for 
United States Army training schools by 
The B. F. Goodrich Co. It is known as 
Section 3 and consists of 50 well illustrated 
pages, discussing the basic principles of 
pneumatic tire design, including pictured 
descriptions of the role which each part of 
the tire plays in its operation and how tires 
are manufactured. Measurements and other 
data on each of the important classifications 
of heavy duty military and civilian tires and 
proposed load and inflation table for them 
are included, together with tube, valve, flap 
and rim data.* 

The B. F. Goodrich Co. has issued a 
general booklet on its industrial rubber 
products, produced especially for designers 
of industrial equipment as well as consumer 
products. In includes discussions of the 
company’s line of vibro-insulators, devices 
of rubber and metal which reduce vibration, 
molded, extruded, lathe cut and sponge 
rubber products, etc.* 

Bulletin No. P-1202, with 12 pages of in- 
formation on the application, operation and 
design of Bristol Radiation Pyrometers has 
been published by The Bristol Co. Another 
Bulletin, No. A115, describes a new line of 
air-operated controllers, Model 93 series, 
has also been issued by The Bristol Co.* 


* Obtainable by subscribers within the United States 
through Editorial Dept. AUTOMOTIVE and AVIATION 
INDUSTRIES. In making requests for any of these 
publications, be sure to give date of the issue in which 
the announcement appeared, your name and address, 
company connection and title. 


PERSONALS 


George M. Lange has joined the Fuel In- 
jection Division of the Ex-Cell-O Corp. He 
was formerly with Timken Roller Bear- 
ing Co. 

Roger C. Fleming, for more than a year 
regional director for the General Motors 
Dept. of Public Relations in Indianapolis, 
has been made director of advertising and 
public relations for the Allison Div. of Gen- 
eral Motors. 

Ford Motor Co. has announced the ap- 
pointment of Alan B. Pease, for many years 
a sales executive, to the new post of 
assistant director of sales. 

©. D. Wing has been appointed director 
of advertising and sales promotion of the 
Nash Motors Div. of Nash-Kelvinator 
Corp. His headquarters will be at Detroit. 

It has been announced that Frank F. Rus- 
sell, general manager of the National Air- 
craft War Production Council in Washing- 
ton, will direct the organization on a con- 
sulting basis. 

Henry A. Kinley, affiliated with the West- 
inghouse Lamp Div. of Westinghouse 
Flectric & Mfg. Co. for 34 years, has been 
appointed manager of the district office at 
Detroit. 

Dee H. Holliowell has been elected a vice- 
president of Continental Motors Corp. and 
placed in charge of sales and service for 
the Aircraft Div. 

Wilkening Mfg. Co. has announced the 
appointment of Thomas W. Moss as De- 
troit representative. Mr. Moss succeeds 
Warren K. Lee, who is now factory man- 
ager at Wilkening headquarters in Phila- 
delphia. 

The appointment of J. A. Bascle, Jr., as 


district manager for the Louisiana, Mis- 
sissippi and southern Alabama area, has 
been announced by Mack-International 


Motor Truck Corp. 
Clay H. Hollister, Jr., has been appointed 
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Plate 1 was coated with NOX-RUST. 
Plate 2 with another product. Plate 
3, unprotected. This is how the 
camera saw them after 24 hours! 
There’s a NOX-RUST formula 
tailor-made for your exact re- 
quirements, 72 


W rite t 
lar NOX-RU 
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Metal N me" t 





But-NOT on 
Metal 


ae. 


he Protection of 


OX-RUST 


The Master Rust Preventive 





NEW NOX-RUST No. 369 QUICK-DRY 


15 Minutes to Dry and Easy Removal! 





Meets U. S. Army AXS 673, Rev. 1, Amend. 2; also proposed AXS 1349 
y prop 


Yes, it’s here. A new, quick drying rust 
preventive. Drying time sliced in half! 
But that’s notall! NOX-RUST No.369 
QUICK-DRY is easy to remove, too. 

NOX-RUST No. 369 QUICK-DRY 
dries to a glossy black. A tenacious, 
permanent coating. Yet removal is 
quick and easy when desired. 

Many other advantages: NOX- 
RUST No. 369 QUICK-DRY won't 


oday for the pope 
UST use chart. 


chip or crack. Workmen like it be- 
cause it’s non-toxic and of pleasant 
odor. 

NOX-RUST No. 369 QUICK-DRY 
has a controlled viscosity and absolute 
uniformity. You'll like New NOX-— 
RUST No. 369 QUICK-DRY for the 
absolute protection it affords plus its 
quick drying qualities. We'll be glad 


to send you technical details, 
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Products Corp. 
Mills N. Ripley, formerly 


trict Sales Manager for Bijur Lubricating 
Corp., has been appointed sales 
of the new regional and branch office sales Wright Corp., Buffalo, 
headquarters of The Hydraulic Press Mfg. 


Co., New York City. 


Cc. R. Terry, former State 
OPM and Executive Asst. to the 
of WPB’s regional office in Cleveland, 
been appointed sales manager of the new 
regional and branch office sales headquar- 
ters of The Hydraulic Press 


Cleveland. 


Fred L. Curtis has been made manager 
of the sales engineering dept. 
Co., with headquarters at 


Mass. 


The appointment of T. W. Tinkham as 
general manager of the Eclipse 
Div. of Bendix Aviation Corp., 


director of pubic relations of Adel Precision 


manager 


has 


of Norton 





N. Y., has been announced. He succeeds 
William L. McGrath, who is retiring after 


28 years of service with this division. 


has resigned. 


Appointment of E. A. Bonneville of New 


York as a regional manager for The Cros- 
of ley Corp. has been announced. 
Director United Aircraft Corp. has elected Leon- 


Charles S. Mattoon, director of industrial 
relations for the Airplane Div. of Curtiss- 


ard S. Hobbs vice-president for engineer- 
ing and has also appointed him a member 
of the Operating & Policy Committee of 
Co., the Corp. 
Alfred Marchev, president of the Repub- 
lic Aviation Corp., is the new president of 
the Aircraft War Production Council, Bast 
Worcester, Coast, Inc. 
Harvill Corp. has elected Harry R. Gil- 
lett to the position of executive vice-presi- 
Machine dent; Francis Petit was elected secretary 
and A. J. Hanlon, formerly with Interna- 








Rlakeslee is the name! 





Engineered 
for Every 
Requirement 





for 
Metal Parts Washers 
and 


Degreasing Machines 


That name “Blakeslee” in 
the aviation and automotive 


fields today, as for years 


past, stands for highest effi- 
ciency in parts washing 
and degreasing equipment. 
Blakeslee engineered - for - 
you units mean top speed 
in removing oil, chips and 
drawing compound from all 
metal parts to hasten ma- 
chining, finishing, inspec- 
tion, etc. 


Blakeslee engineers, with 
years of specialization in 
solving metal cleaning prob- 
lems welcome the opportu- 
nity to serve you, now and 
after victory. 


@ Wire or write details for quotations for war con- 


tract requirements. Descriptive catalog on request. 
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tional Nickel Co., Inc., was appointed pro 
duction manager. 

The appointment of David J. Bonawit as 
chief engineer of the Marshalil-Eclipse Div 
of Bendix Aviation Corp. has been an 
nounced. 

Capt. E. D. Almy, asst. general manager 
of Joshua Hendy Iron Works, will serve 
as manager for the organization’s Crocker 
Wheeler Div. at Ampere, N. J. He will b« 
succeeded by Harry C. Gunetti. 

Thomas Bartlett has joined the staff of 
the Lawrence Aeronautical Corp. as oper- 
ations manager. 

John B. Moore has been made general 
manager of the Gaybex Corp., Nutley 
N. J. He was formerly with the Babbitt 
Industrial Specialties Co. as development 
engineer. 

H. C. Kenyon has been made general sales 
manager of Inland Rubber Corp., a sub- 
sidiary of the Minnesota Mining and 
Mfg. Co. 

Walter H. Dyer has been made sales 
manager of Zenith Auto Radio Div. of 
Zenith Radio Corp. He was formerly with 
RCA. 

The board of Directors of the American 
Engineering Co. has elected Thurlow E. 
McBride to the office of vice-president and 
treasurer of the company. 

Omer L. Woodson, vice-president of Bell 
Aircraft Corp. and manager of the Georgia 
Div., has resigned. 

D. W. Sanford, western division sales 
manager for the past two years at Los 
Angeles, has been made resident vice- 
president of the Goodyear Tire and Rub- 
ber Co. of California. He succeeds J. E. 
Mayl, who has returned to Akron as head 
of the company’s tire sales division, 
L. E. Mefford, vice-president’s assistant in 
charge of the Washington, D. C., offices, 
will succeed Sanford. George M. Reveire 
will take over Mefford’s former post. 

L. F. Weyand, general sales manager of 
the Minnesota Mining and Manufacturing 
Co. adhesive and coating divison, has been 
promoted to general manager. 

Earl M. Taber, acting service manager 
for Pontiac Motor Div. of General Motors 
Corp. since Feb. 1, 1943, has been promoted 
to service manager. 

Edward G. Hardig, formerly sales man- 
ager, has been made vice-president in 
charge of sales and a director of National 
Tool Co. 

John J. Dunn, who has been working on 
Chrysler’s tank building program, has been 
appointed truck distribution manager for 
the Dodge Division. 

George H. Hufford has been promoted to 
vice-president of Weatherhead Co. He 
formerly was chief engineer of Thompson 
Products’ Detroit division and executive 
engineer of the Houdaille-Hershey Corp. 
Buffalo division. 

DeSoto Div. of Chrysler Corp. has ap- 
pointed six new district managers. They 
are Al Tuma, Detroit; A. E.Walbridge and 
Cc. L. Davis, New York; Vance Fish, Kansas 
City; E. J. Brodell, Cincinnati, and Homer 
Burger, St. Louis. 


Advertising Note 


John Steel, writer, engineer, and spe- 
cialist in the field of electronics and 
mechanics, has been appointed account 
executive on the staff of Florez, Phillips 
and Clark, Detroit marketing agency. 


Cook Electric Expands 


MetalFusion Corporation of America 
has become a subsidiary of Cook Elec- 
tric Company, according to an an- 
nouncement made by Walter C. Hassel- 
horn, Cook president. 
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PARTS FOR 
AIRCRAFT ENGINES 


Piston Rings 
Oil Sealing Rings 
Supercharger Rings 
Carburetor Parts 
Machined Aluminum 
Pistons 
Piston Pins 
Counterweight Cheek Pins 
Machined Magnesium Parts 
Cylinder Hold Down Nuts 
Hardened and Ground Parts 


" PARTS FOR 
PROPELLER ASSEMBLY 


Machined Magnesium Parts 
Piston Rings 


EQUIPMENT FOR 
MAINTENANCE OF AIRCRAFT 


Pistons for Oxygen 
Compressor 
Piston Rings for Oxygen 
Compressor 
Pins for Oxygen Compressor 
Pistons for Air Compressor 
Pins for Air Compressor 
Piston Rings for Air 
Compressor 


LANDING GEAR PARTS 


Machined Aluminum ) 
Piston 
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PRECISION WORKERS 


IN IRON, STEEL, ALUMINUM, BRONZE, MAGNESIUM 
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CONVEYOR SYSTEM + « « 


STANDING on a small dolly temporarily attached to this A-F Engineered 
Conveyor System, the operator moves along with this truck (destined for 
service with the U. S. Naval Forces) while the cab is being fastened into place. 






















Located on the floor above is an A-F Conveyor System, so arranged that 
cabs for trucks of a dissimilar nature meet the 
truck unit for which each was designed at just 
the right moment for efficient handling. 

The small photograph shows the same 
operation for trucks destined for domestic 
use. In postwar use, too, this A-F Engineered 
Conveyor System will help make and break 
production schedules and lower operating 
costs. May we help your plant do the same? 
Write today. 


THE ALVEY-FERGUSON COMPANY 


Offices in Principal Cities 26 Disney St., Cincinnati 9, Ohio 





Affiliated Corporation 
The Alvey-Ferguson Company of California 
P. ©. Box 396, Vernon Branch, Los Angeles 11, California 









CONVEYING EQUIPMENT 


Alvey-Ferguson _ 
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METAL PRODUCTS CLEANING & FINISHING EQUIPMENT 


| opened Sept. 1 by The Weatherheag 


| office, located in the Pure Oil Building, 


| pany of Racine, Wisconsin, announces 
| the appointment of Russell, Holbrook & 


| ket, they say. 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 


| New Branches, Offices 


And Representatives 


The Hydraulic Press Manufacturing 
Company, Mount Gilead, Ohio, has e. 
tablished a Branch Sales Office at 40; 
No. Broad St., Philadelphia, Pa. A. Rp 
Rose has been appointed manager of 
the new branch office, which will serye 
Philadelphia, Baltimore, and surround. 
ing territory. 






an 


A direct Chicago sales office was 





Company, Cleveland, Ohio. The ney 


Wacker Drive and Wabash Avenue, wil! 
be headed by Charles T. Craig, for. 
merly director of purchases for the 
company, working with Robert A. Len. 
nox and C. V. Landwerlen, Weather. 
head sales engineers. 


[i iiniie —— WE 





Aluminum Industries, Inc., Cincein- 
nati, Ohio, manufacturer of Permite 
Products, has opened a new sales office 
at 9 Rockefeller Plaza, New York City. 
This office will accommodate the New 
York district managers and representa- 
tives of the Automotive Replacement, 
Industrial and Paint Divisions of the 
company. 


a 





The Square D Company announces 
the opening of a new manufacturing 
plant and warehouse located at 2310 
Ranier Avenue, Seattle, Washington. 
Walter H. Bodle has been appointed 
manager and will direct its operations. 





The New York Factory Branch of 
General Controls, Glendale, Calif., has 
cecupied new and larger quarters in the 
Architects Building, 101 Park Ave, 
New York City, according to Branch 
Manager John Hammond. 


The George Gorton Machine Com- 





Henderson, Inc., 292 Madison Avenue, 
New York, as exclusive representatives 
in the New England territory. 


Light Metals Plentiful. 


Steel Scarce 
(Continued from page 44) 


tone in the steel market generally. 
Some steel mills have not been taking 
in as much scrap as dealers expected 
them to. In some transactions levels 
below ceiling prices were reported. The 
marketing of much alloy scrap entails 
considerable difficulty, and in the back- 
ground looms uncertainty over what in 
the way of scrap may come from Euro- 
pean battlefields, possibly upsetting all 
calculations of the supply in sight. 
Conservative steel men hesitate to ac- 
cord to any market forecasts at this 
time more than passing attention. Not 
until reconversion gets actually under 
way will it be possible to form even 4 
tentative estimate of the postwar mar- 
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Our Products are 
DRILLED HEAD BOLTS, 


THREADED TAPER PINS, 
HEXAGON HEAD BOLTS, ROD ENDS, 
CLEVIS BOLTS and PINS, 
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iL The FILLISTER and WASHER HEAD SCREWS, 

ss TAPER PIN WASHERS 
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| Then he said to himedlf 


inwte] 
War Measure af First-Class ed 


HEN the standing of India was 
occupying the attention of Wash- 
ington, Mohandas Karamchand Gandhi 
wrote to the India League of America: 


“I want you to look upon the 
immediate recognition of India’s 
independence as a war measure of 
first-class magnitude.”’ 


For a man so definitely non-Holly- 
wood in dress or words ‘“FIRST-CLASS 
MAGNITUDE” amounts to a cataclys- 
mic pronunciamento. 


Again it shows that one who is fired 
by a great idea automatically adds 
emphasis to enthusiasm! And that is 
an important business measure. 


You saw it well illustrated when war 
conversion was hurled at manufacturers 
. and when “impossible” schedules 
were handed them. 


Men were far. from enthusiastic. 
Remember? 


But viewed in the light of subsequent 
experience, those quotas for air, land 
and sea weapons today seem modest. 
All because aroused men quickly found 
out first-hand what Arc Welding could 
do. And when it did the job well, they 
\ became enthusiastic . . . which brings 
triumph to any front. 
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CONVENTIONAL WELDING 


TYPICAL FILLET WELDS 


STRENGTH: Stronger than plate 
12” per min. 


42% 


STRENGTH: Stronger than plate 
SPEED: 5” per min, 


cost: 100% 








STRENGTH: Stronger than plate 
SPEED: 2” per min. 
CosT: 100% 








TYPICAL BUTT WELDS 





“FLEET-WELDING” 


SPEED: 


COosT: 











STRENGTH: 
SPEED: 
CcOosT: 


Stronger than plate 
9” per min. 
25% 


LOOK, MAHATMA: While 
you pondered on the magnitude 
of political measures for winning, 
Lincoln Engineers were enthusi- 
astically working out a very prac- 
tical measure that is away out 
in front in magnitude: 


“ELEET-WELDING” 


A First-Class Production Measure 
... of First-Class Magnitude 


This new, revolutionary technique 
using “ARC-FORCE” to speed 
the welding of all types of joints 
in plate, shapes and sheet is bring- 
ing back reports of 25% to 75% 
faster welding ... also savings 
in electrode material and power. 
Cases also are reported where 
back-chipping and plate beveling 
are eliminated. 

The savings shown at left are 


typical of this new technique de- 
veloped by Lincoln engineers. 


A Lincoln engineer is available nearby to 
help you apply ‘‘Fleet-Welding’’ Tech- 
nique. Write for Bulletin No. 440 which 
gives complete explanation of the simple 


technique and the welding procedures, 


THE LINCOLN ELECTRIC COMPANY 
CLEVELAND, OHIO 


a 


| Comenius greece] natural recourse 
ARC WELDING 


Pr Re He. BS eo 
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For GENERAL CONTROLS 
FIELD SALES ano SERVICE 










































































| GENERAL CONTROLS’ branch and agency 

|| sales and service offices are located in prin- 

cipal cities (sce list below )—their facilities 

and counsel as near as your telephone. A wire, let- 

1 | ter or telephone call (see yellow classified section of 

1 | telephone directories) will bring a qualified Con- 
trols engineer to-your office. 






































ATLANTA 3—General Controls lLogernss 2—R. R. Gannon 



















































































DALLAS 2—General Controls Co., + ©, 1013 Penn, Wilki 








Co., 319 Spring Se. N.W. 5 Heyburn Bidg. 
BIRMINGHAM 3—F. J. Evans Eng. SKEGON—Fitzpatrick 
| Co., 1115 Warts Bldg. — Cn ti Came 
—— 16—Automatic Controls 
: BUTTE—Sullivan Valve S 
) Co., 910 S. Arizona Se. sed Ney Your 1 SS nema 
ICAGO 11—Automatic Controls o 508 Pack Ave, 
Co., 450 E. Ohio Sc. OKLAHOMA CITY 2—Federal 
| CINCINNATI 2—R. R. Gannon Supply Co., 120 E. Maia Se. 
/ Co., 223 Gwynne Bidg. PHILADELPHIA 40—General Con- 
CLEVELAND 15—General Con- trols Co., 4515 N. Broad St. 
trols Co., 3224 Euclid Ave. PIrrsBURGH 21—T. F. 


1100 Cadiz Se. 





PORTLAND 12, OREGON— 
Farnes, 3019 N. Ee ved ae 
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| DENVER 10—General Controls 
- Co, 2011 S. Gilpin Se. weit ih 

Derrotr 2—General Controls , 233 S. First St. 
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Company, 
Co., 6432 Cass Ave. P pen ' 
EL Paso—George W. Herlin, Saxe Cory 1~Geovens Seles 
401 § Fe : yrs ot et Place 
| Ganat FALLS—Northwest Supply aro Te Te Sales & Bags. 
HUNTINGTON-H. Y. Keeler, St. Pern, 4~ Theme Go. Inc. 
; 208 Hines Bidg. 448 University Ave, 
INDIANAPOLIS 2—I. W. Cocton SAN FRANCISCO 3—General 
Co., 146 W. 16th Sc. Controls Co., 471 9th Sc. 
Kansas Crry—General Controls SEATTLE se, 3 & Power 
Co Specialties Co., 2309 Sth Ave. 
Los ANGELES 13—Jensen Instru- ‘TUCSON—Crane Company, 
ment, 335 S. Central Ave. 35 Toole Ave. 
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Canard Aircraft 


(Continued from page 19) 


separation at the elevator may lead to alternating oscilla- 
tions about the transverse axis; this defect can be com- 
pensated by the provision of slots, etc., in the elevator 
surfaces. Lateral stability is fully assured by rudder sur- 
faces of ordinary proportions, provided they are arranged 
at sufficient distance behind the CG of the machine. The 
stability and maneuverability of canard aircraft are 
favorably and further affected by the fact that the control 
surfaces are always outside the propeller slipstream; this 
is of particular importance in view of the continually 
increasing area loading and engine power of modern air- 
craft. The use of a tricycle undercarriage with a landing 
wheel under the fuselage is imperative in canard design. 

The power unit cannot be mounted in so many different 
positions as in the standard type. Where there is only one 
engine it must be located in the tail of the fuselage. The 
higher efficiency of the pusher airscrew, however, is coun- 
terbalanced by the end plates (fins) required on the wings; 
these need to be relatively large on account of the short 
over-arm involved; in relation to the distance from the CG 
of the aircraft, this increases the air drag. An alternative 
is to use twin rudder booms. The best method of ensuring 
sufficient lateral stability (the principal difficulty in the 
design of canard aircraft) is to use twin power units. 

The statics of the airframe exhibit certain features in- 
dicating favorable development of the flying weight. Lower 
net weight implies higher useful load, or longer range; 
alternatively, the lifting area of the wings can be reduced, 
resulting in a still lower drag. The static design is further 
facilitated by the CG being located in the fuselage in front 
of the wings, i.e. at a point available for useful loads; 
variable loads, such as fuel and bombs, are particularly 
well accommodated in this section of the fuselage. Further, 
the fuselage has no dead space; the nose accommodates 
the retractable nose wheel, instruments and armament; 
the central section the pilot, fuel and useful load and the 
tail section the wing unit connections. 

In military aircraft the fuselage nose of the canard type 
provides room for a powerful and concentrated armament 
with the field of fire unimpeded. Moreover, the relatively 
high speed, good take-off and landing properties even on 
difficult terrain (by reason of the nose wheel) and good 
field of view make this type aircraft particularly suitable 
for fighter duties. A canard type bomber (with two or 
four engines in the wings and double rudders developed 
as end plates on the wings) would be distinguished by a 
free field of fire in all directions and particularly good 
combat power in consequence. 

For civilian air transport the low drag and greater econ- 
omy of operation should prove attractive, while the non- 
spinning quality, good field of view and easy landing make 
the canard a good prototype for the “fool-proof airplane.” 
Although some further tests are still necessary to clarify 
the question of its flying qualities, it is clear that there are 
no unavoidable impediments to the construction of the 
canard type aircraft. 

With regard to the accompanying suggested design for 
a canard type single-seat fighter (Fig. 1) the full per- 
formance calculation for this project showed that, com- 
pared with a modern fighter of orthodox type with equal 
wing area and engine power, and with allowance for fac- 
tors tending to affect speed, the top speed would be in- 
creased by about 37 mph or 10 per cent. The following are 
some of the data used: 

Power unit DB. 601 engine Total lift area 175.8 sq ft 


Flying weight 4840 lb Length 25 ft 
Wing area 151 sq ft Span 27.5 ft 
Elevator sur- ; 

face area 24.8 sq ft Wing loading 27.6 psf 


In the design for an experimental canard-type aircraft 
(Fig. 2) special care has been taken to make it resemble 
the conventional type as closely as possible (apart from 
the control surfaces) to enable easier accurate calculation 
of the flying properties. The fuselage nose in front of the 
CG is kept very low to prevent an instability moment. 
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Designing the Hydraulic System 


(Continued from page 23) 


where timing depends upon the re- 
striction of flow in the operating cir- 
cuit. (c) Variable pressure type; 
where timing depends upon external 
forces acting upon the actuating 
mechanism. Formulae have been 
evolved for each of these types of 
calcuations, and with the use of the 
pressure drop calculator for the 
optimum tube size for any desired 
tubing can be obtained. 


Landing Gear Circuit 


Hydraulic actuation for landing 
gears has achieved its present popu- 
larity because of the essential sim- 
plicity of obtaining linear motion by 
means of a hydraulic cylinder, and be- 
cause where a comparatively large 
amount of work is involved, the hy- 
draulic cylinder offers by far the best 
weight-horsepower ratio of any system. 
The landing gear circuit is simple, con- 





The large Master 
Checking Gauge 
(at left), built for a 
leading airplane 
engine manufac- 
turer, checks fin- 
ished engine parts 
to a tolerance of 


0002. 


This is one example 
of our Precision 
craftsmanship. 


Your Inquiries Solicited 


POTTS MACHINE CO., 2501 £. Michigan Ave., JACKSON, MICHIGAN 


Builders of Tools, Dies, Jigs and Fixtures 





sisting merely of selector valve and 
cylinders. This simplicity was achieved 
through the omission of sequenced door 
operations, run-around valves, and hy. 
draulic locks, either external or built 
into the cylinder. The doors are me 
chanically actuated off the strut and 
the locks are operated by the selector 
valve handle. The tail wheel is spring 
loaded for extension, in order to 
eliminate the need for emergency con- 
nection. The landing gear motion is 
limited by stops which are external to 
the cylinder, therefore, sufficient over- 
travel must be allowed to prevent the 
cylinder from bottoming before the 
gear has locked in either extreme posi- 
tion. 

The cylinder area is fixed by the 
load curve and the design factor. Re- 
traction of the gear is accomplished by 
extension of the cylinder in order to 
apply the larger cylinder area to the 
greater load requirement. The lines 
and selector valve sizes are determined 
by a timing calculation of the con- 
stant flow type. 


Wheel Brake Circuit 


Hydraulic actuation is almost uni- 
versally used for brakes on aircraft. 
There are many reasons why hydraulic 
power is so widely used for brakes in 
preference to proposed electric sys- 
tems. In addition to simplicity, light 
weight and sensitivity, no expenditure 
of power is required to hold the brakes 
in a parked position. 

The brake system includes a brake 
accumulator isolated from the rest of 
the system by a check valve so that 
loss of main system pressure will not 
deplete the power upon which the 
brakes are dependent. Pressure is ap- 
plied to the brakes by means of power 
valves, one for each brake. The brake 
valves reduce the system pressure to 
a pressure within the brake operating 
range. The brake pressure resists the 
foot pressure so that the pilot has the 
feel of the brakes. Thus, if the brake 
power source is depleted, the pilot will 
get no reaction from the pedals and 
will know, even before landing, that 
the brakes are inoperative. He will 
then have time to switch to the emer- 
gency brake system. The brakes are 
parked by a ratchet which holds the 
brake valve plunger in the depressed 
position. Once set, the brake pressure 
will not vary. 

The air charge in an accumulator is 
not dissipated in the event of failure 
in the hydraulic system. It is a ready 
source for emergency power, and was, 
therefore, selected for emergency brake 
operation on this airplane. The main 
circuit accumulator was chosen, rather 
than the brake accumulator, since 
otherwise a rupture in the brake ac- 
cumulator would incapacitate both main 
and emergency brake circuits. The 
emergency air brake valves are similar 
in design and operation to the hydraulic 
valves. They are actuated by the brake 
pedals but are ineffective except when 
the shutoff valve leading from the ac- 
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88,000 pounds per sq. in. tensile strength 
in extruded shapes, 75,000 pounds in 
alclad sheet—-stronger than any alumi- 
num alloy in use today—nearly two 
times the yield strength of ordinary 
structural steel and one and one-third 
times the tensile strength. That’s 
Alcoa’s new high strength alloy, 75S. 

No untried youngster, this alloy. 
Alcoa’s research and development di- 
visions have spent years in testing the 
performance of experimental quanti- 
ties. In the fall of 1943, the first com- 
mercial run was put through Alcoa 


mills, and production has continued at 


an ever-increasing pace. Already, at | 


ALCOA 


September 15, 1944 





least eight major aircraft companies 


are building new experimental planes 
in which 75S is the principal struc- 
tural material. 

75S is now a standard alloy for 
alclad sheet and extruded shapes. 
Plain sheet, plate, rolled rod and bar 
made from 75S continue on an experi- 
mental basis, but may be obtained for 
certain projects. 

With WPB approval, you can 
employ 75S in your products. Our 
representatives will gladly help you 
work it into your designs. ALUMINUM 
Company OF AmeRiIcA, 2110 Gulf 
Building, Pittsburgh 19, Pa. 
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This Ex-Cell-O0 Diesel Pump Feature 
Provides for Maximum Efficiency and 
Fuel Economy at All Engine Speeds 




















For variable speed applications such as Diesel-powered vehicles and motor 
ships, the automatic timing feature in the Ex-Cell-O type KB fuel injection 
pump provides for maximum power output and minimum fuel consumption 
by advancing fuel injection timing according to engine speed. Speed-re- 
| sponsive timing materially results in smooth, flexible operation throughout 
| the operating range and increases the service life of vital engine parts. 
For applications not requiring automatic timing, the Ex-Cell-O type KD 
| | pump provides the same high degree of dependability and efficiency. 

Both of these war-proved pumps reflect Ex-Cell-O’s quarter century of pre- 
cision production and years of experience in the Diesel field. 
























































The Ex-Cell-O nozzle is a worthy complement to Ex-Cell-O pumps, spe- 
cifically designed for efficiency, dependability and trouble-free service. 

















For complete information, engine builders should address Diesel Division, 
Ex-Cell-O Corporation, Detroit 6, Michigan. 
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cumulator is opened. As long as the 
shutoff valve is closed, the emergency 
brake valves offer no resistance to the 
motion of the brake pedals. 

Wing Flap Circuit 

Both right hand and left hand flaps 
are actuated by a common cylinder. 
This eliminates the need for flow di- 
viders, or other flap aligning devices. 
The wing flap cylinder loads are 
roughly proportional to the flap angle 
and to the air load.on the flaps. The 
cylinder size is such that the maximum 
force available is less than the design 
strength of the flaps. Thus, if the flap 
valve is opened at high speeds, the 
flaps will extend part way and stop 
when the air load balances the cylinder 
load at system pressure. As the air- 
plane speed is reduced, the flaps will 
continue to extend. Conversely, if the 
air load increases due to increased 
speed, change in angle of attack, or as 
a result of a gust, the cylinder pumps 
oil back into the system and the flaps 
retract sufficiently to relieve the excess 
loads. Flap operation must be com- 
paratively slow, in order not to change 
the airplane trim too rapidly during 
the critical periods of takeoff and 
landing. 

The first trial timing calculations in- 
dicated that the smallest available 
tubing and valve sizes resulted in too 
rapid timing and that two restrictors, 
one in the up line and one in the down 
line, had to be added to the circuit. 

In the event of a rupture in the wing 
flap circuit, the back pressure in the 
return line, during the operation of 
the landing gear or the bomb doors, 
can open the wing flap selector valve 
return poppet and the fluid can be lost 
through the rupture. In order to pre- 
vent this, a check valve is added to the 
wing flap return line. 

If the landing gear were dropped 
while the wing flaps were extended, 
the temporary reduction in the system 
pressure would permit a reduction of 
the flap angle. To prevent this, a 
check valve is added to the wing flap- 
pressure line. However, in order to: 
provide for thermal expansion in the 
“flap up” line, a very small bleeder hole- 
is drilled through the poppet of this 
valve. Tests under actual conditions: 
indicated that the presence of the 
bleeder hole does not reduce the ef- 
fectiveness of the check valve in this. 
instance. 


Bomb Door Circuit 


The bomb door circuit is compara- 
tively simple. Two cylinders, one at. 
each end of the bomb doors, open and 
close it by means of an overcenter link- 
age, which relieves the cylinders of ex- 
ternal forces in the extreme open or- 
closed position. This arrangement al- 
lows the omission of a check valve in 
the pressure line, since the cylinders 
will have no tendency to change posi- 
tion, even if the pressure changes in 
the system due to operation of any of’ 
the other circuits. 
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Looming ever closer is the problem of reconversion, and 
many manufacturers, watching it draw nearer, are too busy to 
work on it now—when they should! 


To these manufacturers, Siewek Engineering Division offers 
its services to develop, or realize a post-war plan. This nation- 
ally known organization of experienced engineers and skilled 
tool designers is qualified to give you exactly the service you 
require: developing ideas and products— designing, building 
oad laying out machines and tools. 


Contact Siewek today. Competent men backed by a fully 
rounded organization will break down your reconversion 
problem and cooperate with your own engineering staff on its 
solution. Siewek will help you to bridge your gap beween 
war and peace! Ask our representative to call. 
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SIEWEK TOOL DIVISION 
OF DOMESTIC INDUSTRIES, INC. 


SIEWEK CLAMPS 


SIEWEK 
RAPID CLAMPING 
DRILL JIGS 


SIEWEK SHEAR-CUT 
END MILLS 
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OF DOMESTIC INDUSTRIES, INC. 


Chicago: 510 N. Dearborn Street 
Hartford, Conn.: 209 Pearl Street 
Springfield, Mass.: 11 Stearns Square 
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line of the bomb door circuit to pre- 
vent loss of fluid under conditions 
similar to those discussed above in the 
description of the wing flap return 
check valve. 


Testing The Hydraulic System 
Despite the progress which has been 
made toward standardization of hy- 
draulic systems and units, there are 
still many surprises in store for the 
designer when the finished product is 
put through its first paces. To prevent 
costly last minute delays and possible 
accident, it is advisable that a test 
program, as complete as time and man- 
power will allow, be carried out dur- 


ing the preflight period. The test pro- 
gram for this airplane called for the 
construction of a functional mockup, 
including the actual units and tubing 
arranged in their -correct space rela- 
tionship, modified only by the interior 
dimensions of the cold room in which 
most of the test took place. The pump 
was driven by a variable speed motor 
through a drive shaft running through 
the wall of the cold room, thus per- 
mitting the motor to be outside, and 
the pump to be inside the room. The 
reservoir was constructed of trans- 
parent Lumarith to permit visual in- 
spection of flow phenomena. The pilot’s 
seat and pedal arrangement were 





Battery of four 30 H.P. Spencer Vacuum Producers 


BENCH 
VACUUM . 


Individual vacuum 
tools for each 
operator. 





large 
collect 


at Sperry 


Now vacuum is piped over- 
head to assembly and inspec- 
tion benches at Sperry 
Gyroscope. 

Vacuum tools of various 
sizes and types, with handy 
shut off valves remove dust 
and metal particles instan- 
taneously without blowing dirt 
onto operators or the work. 

All debris is deposited 
overhead in a giant separator, 
situated next to batteries of 
four thirty horsepower vac- 
uum producers. The same 
equipment is used to clean 
floors, walls and overhead 
pipes. 

Ask for information on 
Spencer Vacuum Bench 
Cleaning. 
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PENCER VACUUM 


CLEANING 


THE SPENCER TURBINE COMPANY, HARTFORD 6, CONN, 





mocked up, and the test pilot had his 
say about the “feel” of the brakes 
months before the actual airplane was 
ready for him. A weighted mockup of 
the landing gear mechanism was built 
to study clearances, deflections, fric- 
tion, timing, etc. Conditions simulat- 
ing high altitude, low temperature, high 
temperature, adverse loading and emer- 
gency situations were imposed on the 
hydraulic mockup. In addition to the 
invaluable information obtained by the 
engineers, the mockup afforded the me- 
chanics the opportunity of becoming 
familiar with the installation, opera- 
tion and servicing of the hydraulic sys- 
tem. Not the least of the advantages 
derived during the period of testing 
was the improved mutual appreciation 
by the engineers and the mechanics of 
each other’s problems. 

In addition to the mockup tests, each 
hydraulic unit was thoroughly tested in 
accordance with the established pro- 
cedures and the specific requirements 
of the installation. These tests paid 
rich dividends in the reduction of 
troubles encountered with the proto- 
type. 


Studebaker’s Postwar 


Production Plans 


Studebaker Corp. has announced that 
it plans to double its prewar automo- 
bile production facilities in the postwar 
period. New buildings will be con- 
structed and employment of from 14,000 
to 16,000 persons is contemplated, com- 
pared with a payroll of 8000 workers 
when automobile production was sus- 
pended. 

H. S. Vance, chairman of the board, 
and Paul G. Hoffman, president, both 
predicted that it would take six months 
after “go day” to get into production, 
but conceded that the period might be 
shortened if no major bottlenecks in 
tooling and components develop. The 
company already has surveyed its sup- 
pliers and reports that the situation is 
generally favorable, although a few 
trouble spots are expected. Alternate 
suppliers will be found if original sub- 
contractors are unable to supply needed 
parts. 

Studebaker has placed orders for 
needed machine tools and has been 
promised delivery in four to five 
months, Hoifman stated. The principal 
immediate trouble, he said, is in getting 
draftsmen and engineers. The company 
is prepared to carry on simultaneous 
manufacture of automobiles and war 
products if necessary, Vance said. 
There is no intention to stay in the air- 
craft field, however. 

Hoffman stated that Studebaker does 
not accept as incontrovertible the be- 
lief that postwar cars must be priced 
from 25 to 30 per cent above prewar 
levels. Every dollar increase, he said, 
is a handicap, and the company is fight- 
ting to hold it to a minimum. Coopera- 
tion of labor in obtaining increased effi- 
ciency of production will be a major 
factor in keeping prices down, he added. 
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BUY BONDS 
for Victory 


Completion of ADEL’S expansion 
program plus freer flow of essential 
materials, standardization of meth-. 
ods and reduction of worker turn- 
over toa point below pre-war aver- the ever-increasing demand for ADEL 
ages have combined to put an end hydraulic equipment. ADEL'S first 4-way 
to temporary congestion ond: permit : I i-teh fel am ZelhG-MEa-b cell Uh ilelalpa-leMleld-talelth 
; retolatel-) ohilelarweh Aelai-lalile hi) o\-1alelm ol-laselan 

us to promise deliveries on all stand- . 

ard units to meet the most exacting 
schedules. 


Aalto Scola Male lle-. Mele-MalelMmel-lauli ste] oli— 


the sharp continuous upcurve indicates 


ance with 4 the weight, 4 the size. Today 
six basic designs ore produced in 300 
types and sizes. Over 500,000 in service 
each famous for quality, Design Simplicity 


and DEPENDABILITY. 





ADEL PRECISION PRODUCTS CORP. 
BURBANK, CALIFORNIA « HUNTINGTON 17, W.VA. 
1141 Fourth Ave., Seattle 1, Wash. + 421 Mutual Home Bidg., 
Dayton 2, Ohio « 802 Fisher Bldg., Detroit 2, Mich. « 303 Ware- 
ham Bidg., Hagerstown, Md. + 914 Lexington Bidg, Baltimore 
1, Md. * 630 Sth Ave., Rockefeller Center, New York 20, N.Y. 


ADEL 10150 4-Way. Selector AN 6210 ial Midget“ 
Weight 0.7 Ib. Measures 1%"x 2%x 24” left or right hand 
available. Stacking units recommended for multiple controls. 


B ADEL 08818 Fluid Metering Pump AN 6100 & 6102 Veteran 
of 7 years global service at all temperature extremes. Weight 
2.75 b., Capacity 2.5 — 30 GPH. 


C ADEL Solenoid 4-way Pneumatic Valve No. 13381. Measures 
3%” 3-13/16”x 9” including handle. Opens bomb bay doors 
‘in 65/100th af a second—30 times faster than previous method. 


iter victory... Hae ADEL-AGE 
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Pistons of Aircraft Engines 


(Continued from page 34) 


piston pin, owing to the difficulty of de- 
termining the true bearing pressures 
in service, with due allowance for the 
accompanying deformation of the pin 
and bosses. 


Piston Weights 


Fig. 7 shows that variations in type 
are immediately reflected in the net 
piston weights, while these and the 
equipped piston weights vary directly 











Millions of Chicago Screw Company Mushroom Valve Tappets are in use 
all over the world, in gasoline and diesel engines, in stationary indus- 
trial engines, truck, passenger car, tractor, bus and aircraft engines. 
“Chicago” Mushroom Valve Tappets are made from steel and carbur- 
ized, or cast iron with cam faces chilled. Quality and accuracy are rigidly 
controlled throughout every step from rough stock to finished material. 
Lightweight design, accuracy of machining operations, coupled with 
years of experience, has made “Chicago” Mushroom Valve Tappets the 


lst choice of motor engineers. 


G THE CHICAGO SCREW CO. 
1026 So. Homan Avenue - Chicago 24, Ill. 
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he 


as the piston diameter. The lower 
values are principally represented by 
the pistons of older engines with lower 
power loading (France) and isolated 
designs in which lightness has been 
specially sought at the cost of much 
elaborate machining. At the upper 
limit, on the other hand, are some 
special designs in which economy in 
manufacturing has received paramount 
consideration—chiefly the long-skirted 























trunk pistons of American design. It 
may appear remarkable that, despite 
the considerable amount of machining, 
the Bristol sleeve valve engine pistons 
are still in the medium-weight class, 
but this must be attributed to the 
greater length of piston above the piston 
pin level, compared with the poppet 
valve types. It is seen that, on the 
average, only about three-quarters of 
the total equipped weight is repre- 
sented by the naked piston, while in 
less favorable designs, such as the 
Russian AM 38, the weight of the ac- 
cessory components is up to one-third 
of the total weight, indicating over- 
dimensioning of the piston pin and more 
or heavier piston rings. 

Net piston weights per unit power 
output are pictured in Fig. 8, which 
shows that this factor varies within 
narrow limits and increases fairly con- 
stantly with the piston diameter. This 
development indicates progressive de- 
terioration of the piston power loading 
factor in the larger diameters, al- 
though the contrary might have been 
expected; the explanation may be 
sought in the decrease of the unit 
stroke volume performance of the en- 
gine with increasing cylinder volume. 

Net weight of pistons, total weights 
of equipped pistons and partial weights 
of accessory components are listed in 
Table 3. 


Piston Materials 


Table 4 shows the composition of the 
different alloys used in the pistons. 
That deviations in proportions of con- 
stituents beyond the customary toler- 
ance limits are not merely accidental, is 
proved by the Wright Cylone, Russian 
M105 and the Hispano-Suiza 12Y, where 
the material has a lower Mg content 
than the standard Y alloy. In British 
pistons the RR59 alloy is rigidly ad- 
hered to. Russian pistons contain a 
higher percentage of iron. In American 
alloys of the Al-Si type, the composi- 
tion agrees exactly with the German 
EC124 alloy. 


Piston Pin Proportions 


The outside diameter of the piston 
pin is from 20 to 25 per cent of the 
piston diameter, the lower limit being 
found in pistons working under lighter 
loads, while the higher values apply 
to over-dimensioned, heavily loaded de- 
signs, particularly where closely spaced 
piston bosses are used. A further fac- 
tor in this connection, however, is the 
corresponding wall thickness of the pin, 
which is usually about 5.0 to 7.0 mm 
in ‘he principal cross-section, but varies 
sensibly with the power loading and 
size of piston. Variations from this 
standard are the 4.3 mm thick pin of 
the Allison engine and the pin of the 
Russian AM38, which has a wall thick- 
ness of as much as 9.2 mm. The devel- 
opment of the wall thickness along the 
axis of the pin is usually tapering, with 
the exception of the cylindrical bore of 
the pin in the Wright Cyclone engine, 
and somethimes has cylindrical lands 
at the ends. In mushroom-locked float- 
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* * * 


Faced with the need for doubling his storage 
space a large publisher avoided adding ware- 
house rent to his overhead by installing a 
Baker Hy-Life Truck. Tiering skid loads of 
paper stock multiplied the effectiveness of 
available floor space and on rental savings 
alone he paid for his truck in 18 months. 
(See illustration at left.) 


The world’s largest manufacturer of domestic 
ranges cut handling costs 75% and speeded 
mow production with a fleet of 8 Baker 

rucks. On one operation, that of carrying 
steel sheets from shearing department to 
press room, costs were cut from 14¢ to 1.6¢ 
per ton. (See illustration at right.) 


A leadin goodaate of wall board for pre- 
fabricar omes found Baker Low-Life 
Trucks ideal for handling large quantities of 
8 x 14 ft. panels. ides effecting substantial 
— in handling costs, this company re- 
duced overhead by conserving manpower and 
minimizing damage to material transported. 
(See illustration at left.) 


Overhead costs for material handling are 
kept to a minimum in a large aircraft plant 
by using Baker Trucks for a wide variety of 
operations such as carrying cylinders, crank- 
cases, and other heavy parts to assembly lines, 
carloading, unloading, etc. Illustration at 
right shows truck carrying service tanks of 
cutting oils to production departments for 
machining operations, 


On the recommendations of a Baker Material 
Handling Engineer a warehouse installed a 
handling system using a Baker Fork Truck. 
Handling costs were reduced from 67¢ to 50¢ 
per ton—a saving of 25.4%. Overhead was 
thus reduced $153.00 per week or $7956.00 
per year. (See illustration at left.) 


A Baker Crane Truck made additional inside 
floor space available for production in the 
plant of a machine tool manufacturer, by 
storing large machine beds and other heavy 
castings in the factory yard. Increased pro- 
duction was thus achieved with a minimum 
increase in plant overhead. (See illustration 


at right.) 
* om * 


WRITE FOR YOUR COPY 


Plant and production managers, traffic managers, superintendents, 
purchasing agents and any others concerned with material handling 
will find the new Baker Catalog No. 52 a valuable reference. 


BAKER INDUSTRIAL TRUCK DIVISION 
of The Baker-Raulang Company 


2154 WEST 25th STREET ° 
In Canada: Railway and Power Engineering Corporation, Ltd. 





@ A survey of your material handling operations may reveal methods for 
substantially reducing your plant overhead. The new Baker Catalog contains 
actual case histories of many companies who have accomplished this with 
Baker Trucks. A few of them are listed below. 
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ing pins in pistons of the full-skirted 
type, such as the Twin Wasp and the 
Russian AM838, the pin length is about 
92 per cent of the piston diameter, while 
in pistons with external lightening 
pockets the pin length varies from 70 
to 80 per cent of the piston diameter. 
The pin of the Cyclone is particularly 
short, owing to the manner of securing, 
and entails a high bearing pressure. 
The weight saving in pins of varying 
design can be assessed by the ratio of 
the weight of the pin, G,, to the 
equatorial moment of resistance, W, of 
the principal cross-section. This ratio 
attains a most favorable value of 110 
g per cc in the Allison engine, while 
the high value of 178 g per cc is typical 
of the pin of the Russian AM38 en- 
gine. It is interesting to note that the 
values for British designs are all at the 
lower limit of the mean range. Pro- 
portions and characteristics of pins 
are shown in Table 5 and Fig. 9. 


Pin Material and Finish 


Pin material is in most cases a case- 
hardening chrome-nickel steel having 
a core strenght between 100 and 130 kg 
per sq. mm. Considerable similarity be- 
tween British and American practics 
in respect to composition exists. Ad- 
ditions of about 4.25 per cent Ni and 
1.3 per cent Cr predominate, Mo be- 
ing present only in small quantities up 
to 0.1 to 0.15 per cent. Allison pins de- 
part from this in having no Cr. The 
other pins examined, particularly the 
Russian types, show lower Ni and Cr of 
about 3 per cent and 0.8 per cent re- 
spectively, with an otherwise identical 
make-up. The depth of case, averaging 
0.6 mm, was almost identical in all the 
pins examined; the surface hardness 
was correspondingly as much as R, = 
55 kg per sq mm. Since considerations 
of weight are paramount, no attempt 
is made to simplify or economize in the 
manufacture. This is obvious from the 
prevalence of taper in the bearing 
zones and the almost universal grind- 
ing of the internal bore, together with 
careful rounding of fillets and edges. 


Printer for Gummed Tape 





This Topflight tape printer, mar- 
keted by Topflight Tool Co., Tow- 
son, Md., utilizes ordinary gummed 
paper tape. It is equipped with 
four fonts of different size curved 
type. .The printer will handle any 
width tape from 4 in. to 1% in. 
wide. 
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NEW line of impact screw drivers 

and nut setters with positive torque 
control is offered by The Aro Equip- 
ment Corp., Bryan, Ohio. 

A torque regulator, located in the 
handle, allows the operator to easily 
regulate the torque necessary to tighten 
the screw or nut. There is ample ad- 


justment to meet most screw driving 
and nut setting conditions. 
Pneumatically powered, this tool 
operates with a roller clutch impact 
mechanism having only four major 
parts—anvil, hammer and two cylin- 
drical steel rollers. When in operation, 
the centrifugal force throws the two 











give you data without obligation. 


ABRASIVE CUPPING MACHINES 
ANDREW C. CAMPBELL DIVISION - Bridgeport, Connecticut 


ALSO MAKERS OF A COMPLETE | 


AMERICAN CHAIN & CABLE COMPANY, Inc. 



















CAMPBELL ABRASIVE CUTTING 
MACHINES HELP MEET LABOR SHORTAGE... 


elf you cut any of the annealed or unannealed steels, non-ferrous 
alloys, plastics, glass or ceramics—solid bar, tubular or flat stock—a 
Campbell Abrasive Cutting Machine will help you. @ Tell the Campbell 
Engineering Department materials, shapes, sizes, lengths before cut- 
ting, lengths of cut off pieces ard hourly production required. They'll 


ASK for a copy 
of the Campbell 
Abrasive Cutting 
Chart. It shows 
how the Camp- 
bell complete line 
of Abrasive Cut- 
ting Machines 
can be used to 
open the way to 
new highs of pro- 
duction and new 
lows of cutting 
costs. 








NE OF NIBBLING MACHINES 





BRIDGEPORT * CONNECTICUT 
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steel rollers out against the hammer; 
this transfers the full torque through 
to the work in the form of a sudden 
impact. When the selected torque is 
obtained, the rollers rebound from the 
anvil face and do not allow the hammer 
to engage for impact. 

The Model 1011 impact screw driver 





Model 1011 impact screw driver 


will accommodate Phillips, Reed and 
Prince or standard chisel point bits and 
finders for slotted screws. 

The Model 1012 impact nut setter is 
available with 9/32 in. or % in. square 
drive adapter for sockets. 


HE P. A. Sturtevant Co., Addison, 

Ill., has developed a new torque 
wrench which permits accurate torque 
readings by sound and feel as well as 
by sight. It is named the Sensory model 
and closely resembles the standard 
Sturtevant torque wrench in appear- 
ance but incorporates two new features. 
The standard wrench depended on 
visual reading to determine the applied 
torque—the Sturtevant Sensory model 
embodies “sound” and “feel.” 

These Sensory features work as fol- 
lows: A trigger finger is provided 
which can be set at any desired signal- 





Sturtevant Sensory model torque 
wrench 


ling point. As torque is applied with 
the wrench, and at the instant the “set” 
torque is reached, the sensory action 
sounds a loud and distinct click and im- 
parts a definite strong impulse to the 
hand. Thus, through three senses, sight, 
sound and feeling, the operator auto- 
matically releases his pull on the 
wrench, making torque both fast and 
accurate. 


(Turn to page 78, please) 
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New Production Equipment 
(Continued from page 76) 


AND-OPERATED turret-equipped 

bench lathes are quickly converted 
into automatics by the Newton Auto- 
mat, now in production, according to 
the makers, the Newton Manufacturing 
Co., Los Angeles, Cal. 
The Newton Automat actuates cross 
slide, bed turret and chuck; eliminates 
all manual operations excepting orig- 





Newton Automat 


inal setups and cutting tool replace- 
ments. It is equipped with a set of 
standard cams which will handle almost 
any job. An automatic cut out, adjust- 
able to work of different character, is 
said ‘to eliminate tool spoilage and parts 
rejection. 


QTANDARD Gage Company, Inc., 

Poughkeepsie, N. Y., is now in pro- 
duction on TeBo gages. The gaging 
head of the TeBo gage is a section of a 
sphere with a protective plating of hard 
chromium. On the periphery of the 
spherical head is a smaller projection 
which is also a part of a true sphere. 








TeBo gage 


This projection may be adjusted to the 
limit of maximum tolerance or to com- 
pensate for wear. Adjustment within 
reasonable limits is made by means of 
two tapered screws acting against the 
inset in a “VY.” 


ATEST addition to the line of the 
Hydraulic Press Manufacturing 
Company, Mount Gilead, Ohio, is a new 
16-0z capacity plastic injection molding 
machine for injection molding of 
thermo-plastic materials, 

The straight-line hydraulic mold 
clamp consists of a double-acting ram, 
fitted with metallic piston rings, work- 
ing in a smooth bored steel cylinder. 
Main ram is equipped with a smal] in- 
ternal booster ram, which provides 2 
fast closing speed. 

The injection unit,is also operated by 
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A KEY TO IMPROVED CONTROL 


UNDREDS of different control instruments .. . 
H from simple refrigerator and automotive 
thermostats to the incredibly accurate devices on 
aircraft, marine and other equipment . . . depend 
on Bridgeport Bellows for accurate and unfailing 
performance. 


There are many excellent reasons why Bridge- 
port Bellows have found such a wide acceptance. 
Their dependability is one of these. All Bridge- 
port Bellows are made from single pieces of metal, 
and sizes up to 8'' in diameter are formed without 
any seams or joints. In addition, all Bridgeport 
products are inspected step by step throughout 


manufacture to make sure that each bellows and 
bellows assembly is completely up to specifica- 
tions. 


Bridgeport Bellows are available in many dif- 
ferent sizes and shapes . . . each one designed to 
meet a certain set of conditions. Bridgeport has 
also produced hundreds of finished bellows as- 
semblies for many well-known manufacturers. 


7 7 7 


Complete engineering, experimentation, test- 
ing and manufacturing facilities at Bridgeport are 
geared to meet even today’s production demands. 
Write for the new catalog RB-100. 
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_ direet hydraulic means. The injection 
chamber is securely mounted to a steel 

cradle. Chamber is designed with new , - ‘ 

interrupted wedge locking device per- — Sonar eS—= na 

mitting removal of chamber by simply ‘ e , 

curning it sixty degrees. The injection 

chamber employs a two-zone heating 

system, using electric band heaters with H-P-M all-hydrau- 

Wheelco indicating temperature con- lic injection mold- 

trols. ing machine 
Machine can be operated manually or 

semi-automatically. Four adjustable 

knockout rods are provided for oper- 

ating knockout bars in mold. A slid- 

ing type safety gate prevents closing of 

the mold clamp while gate is in open 

position. 





A GENERAL-PURPOSE two-station 
*™ hardening and quench table used in 
connection with high-frequency indue- 
tion heating generators is being offered 
by Induction Heating Corporation, New 
York, N. Y. Arranged with quick 
change coil connections so that jobs can 
be set up in 2 to 3 minutes to change a 
heating coil, it is only necessary to 
make two coupling connections to the 
leads located at each outlet station. 
It can be used either as a single pur- 
pose unit, using two identical fixtures, 





Hardening and quench table made 
by Induction Heating Corp. 


or it will serve as a general-purpose 
table for various kinds of hardening 
operations, even where the lots may run 
as low as 6 or 12 pieces. 

Hose connections are provided at the 
front of the panel, which in turn con- 
nect to quench rings that surround the 
part being heated, thus permitting 4 
spray quench to be applied. The dura- 
tion of the quench is controlled by the 
| master timer that operates a solenoid 
valve. 















































HEAVY-DUTY formed wheel grind- 
ing machine, Type GG-24-48, has 
been announced by The Gear Grinding 
Machine Company, Detroit. This new 













SPECIAL APPLICATION MOTORS | grinder handles either coarse or fine 
| pitch gears with diameters up to 24 in. 
FRACTIONAL BOR “or - It takes 48 in. between centers. 








The index control is such that index- 
ing can function at both ends of the 
stroke or on the tail stock end only and 
the index cycle stop is selective from ? 
(Turn to page 114, please) 
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yen MANUFACTURERS are 
NW faced with the urgent wartume 
necessity of reclaiming and re-using 
metal containers. The demand is for 
a cleaner that will do a thorough job 


—do it fast—and keep costs down. 


\ prominent oil refiner found the 


answer in a Pennsalt Cleaner. 


The problem was to remove various 
types of oil, grease and solvents from 
steel drums—and to. strip paint from 
these containers. The operation was 
carried on continuously in a 1000- 
gallon drum washer at 145 to 155 
degrees Fahrenheit. 


PENNSALT CLEANER 


HELPS INDUSTRY 


RECLAIM STEEL DRUMS 


Several kinds of commercial cleaners 
had been tried previously, but clean- 
ing was not satisfactory, rejects ran 
too high and costs were out of line. 
The method in practice was the use 
of an initial charge of 400 pounds of 
cleaning compound, followed later 
by an additional 300 pounds. 


The Pennsalt representative was 
able to improve greatly on this with 
the correct type of Pennsalt Cleaner. 
The amount required was only about 
35% of the previous cleaner. The 
cleaning action was highly effective 


— the, drums dried faster—and grease 


CUTTING CLEANING COSTS 334%%% 


containers could be included in the 
cleaning operation, an advantage not 


previously possible. 


What’s more—careful comparison 
of costs showed that Pennsalt Cleaner 
was saving this plant 33¥3 percent! 


That’s a saving that should interest 
you, if your plant has a metal clean- 
ing problem. Let our experienced tech- 
nical staff show you how a Pennsalt 
Cleaner will help you get better 
results at lower costs. Or write fully 
to our Special Chemicals Division, 
Dept. AA. i 


SPECIAL CHEMICALS DIVISION 


PENNSYLVANIA SALT 


1000 WIDENER BUILDING, PHILADELPHIA 7, PA. 
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Reynolds Aluminum Fabrication 
(Continued from page 40) 


Mengel unit for the manufacture of 
plywood airframe sections. 

Let us consider, first, a quick high- 
spotting of activities in Plant 12. The 
operation begins with the storage of 
aluminum sheet of various sizes and 
specifications delivered according to 
schedule directly from the Reynolds 
sheet mill a short distance away. The 
sheet is uncrated, inspected, and de- 
livered to the adjacent shearing de- 
partment by an overhead monorail hoist 


system. The shearing department is 
fully equipped with modern shears such 
as Niagara and Cincinnati, in a wide 
range of sizes, from 20 feet down. 
Another of the large departments is 
devoted entirely to routing and drill- 
ing. Here will be found various makes 
and types of routers—hand and auto- 
matic types—which are employed in the 
shaping and contouring of sheet metal 
parts to templates. From the routers, 
aluminum parts go to the burring 
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signed for this purpose. 


The separator consists of an endless belt run above a vibrating 
shaker tray which tends to disentangle the scrap. Mounted between 
the belt pulleys are a series of powerful electro magnets having alter- 
nate polarities. Scrap “jumps” from pole to pole causing a jolting 
action which completes the disentanglement and allows any non-. 
ferrous material to fall back on to the belt. The ferrous particles 
are held to the underside of the belt until they pass out of the 
magnetic field, at which point they drop off. The non-magnetic 
particles discharge at the end of the tray. 

Here’s a real answer to the problem of separating entangled scrap! 
For more information on the type BN or other separators, write today 


- ~ 
Dings Magnetic Separator Co. 
539 E. Smith St., Milwaukee 7, Wis. 
World's Largest Exclusive Builder of Magnetic Equipment 


Steel Turnings from Brass 
Borings; Babbitt and Cadmi- 

y um Borings from Cast Iron; 
rennous © \ Feenous’ Other Difficult Separations 
With ordinary separators, it is difficult, if not impossible to secure 


satisfactory separation of badly entangled ferrous and non-ferrous 
scrap. The Dings Type BN agitating separator was specially de- 





benches—another large group—where 
all rough edges are smoothed by power 
burring equipment, or by hand. 

One of the more recent departments 
is a press section, equipped with a 
battery of two 500-ton Clearing presses, 
and one 250-ton Clearing press. Occu- 
pied principally with R-301 aircraft 
forming is the drop hammer depart- 
ment, equipped with a large battery of 
the familiar Chambersburg Cecostamp 
hammers, and several rope-type ham- 
mers. A number of small furnaces take 
care of the melting of metal for Kirk- 
site dies. 

Certain of the heavy parts produced 
in this plant require heat treatment. 
Among ether equipment for this pur- 
pose, they have a large aging furnace 
made by Drying Systems. Parts requir- 
ing some re-forming to template and 
forms to take out possible distortion 
resulting from heat treating are routed 
for machine restrikes, or, when neces- 
sary, to the hand forming benches. 

The press department is an enormous 
operation embracing heavy hydraulic 
presses and a large number of all 
manner of small mechanical presses. 
Typical of the large hydraulic equip- 
ment are a 5000-ton Lake Erie, a 2500- 
ton Birdsboro, and a 750-ton double- 
action Bliss hydraulic, equipped with 
air chamber. The Lake Erie Press is 
said to be one of the largest of its 
kind in the aircraft industry. Except 
the Bliss, each is arranged for four- 
table operation to utilize the enormous 
capacity of these giant presses. For 
each press will be found a large group 
of women operators who assemble the 
forming dies with suitable blanks, fill- 
ing each of the tables. The tables are 
movable on rails, the movement being 
controlled by a scheduling operator. 
These presses utilize a modification of 
the Guerin dies process, using rubber 
pads. Another interesting item is a 
large Hamilton mechanical press of 
1300-ton capacity formerly making 
automobile parts in a Detroit area 
plant. 

A large heat treating department 
serves the press shop, handling the 
various cycles of heat treatment speci- 
fied for individual alloys. Major part 
of these facilities consists of Lindberg 
furnaces provided with quenching 
tanks at the exit end of each unit. 

Quality control is an essential fea- 
ture of the entire operation. In keep- 
ing with good practice, parts in pro- 
duction are given a preliminary inspec- 
tion while in process. However, all 
parts must pass through the final in- 
spection department where they are 
checked for conformity to templates 
and forms and for surface quality. 
Parts may also be Navy inspected in 
the Reynolds plants at customers’ re- 
quest. 

We are now ready for a quick look 
at Plant 14, a completely integrated 
fabrication unit. Functionally it is 
designed for the production of heavy 
and small stampings; principally for 
various types of baffle plates for air- 
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’ mal Out of the violent laboratory of world-wide combat—Hayes products, 

1 in- which you used in peacetime, again prove what they were designed 
— / and built for: accurate functioning and rugged service, easy main- 

ae " * AIRCRAFT tenance, economy. 

wee WHEELS AND BRAKES Aircraft wheels and brakes, including the famed Hayes Expander 

re- Tube Brakes on the B-29 and all U. S. 4-engine bombers — and fans 

AUTOMOTIVE FANS on jeeps, tanks and other combat vehicles — are taking it... prov- 


look MUFFLERS, MOLDINGS ing the right to serve well the aircraft and automobile industries in 
aoe AND OTH ER PARTS future days of civilian production. 








leavy Western Representative: Airsupply Co., 5959 W. 3rd St., Los Angeles 36, Calif. 


See AYES INDUSTRIES, INC. Home Office: JACKSON, MICHIGAN, U 
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cooled aircraft engines; and a press 
forging department for small forgings 
and high pressure hydraulic fittings. 
Since the facilities are under a single 
roof, materials handling has been or- 
ganized along automotive mass-produc- 
tion lines. For example, the principal 
materials handling system is a long 
heavy-duty monorail made by Jervis B. 
Webb, linking the press lines with the 
heat treating, polishing, and inspection 
departments. 

Heavy stampings for the baffles are 
made on a battery of three 250-ton 
Clearing presses. Smaller stampings 
are produced along three lines (six 
press lines in all) of mechanical presses 


of various makes. These are arranged 
in parallel lines of two rows of presses, 
back-to-back, with a belt conveyor be- 
tween to transport the finished stamp- 
ings as they drop off each machine. 
In this area there are two Lindberg 
conveyor type heat treating furnaces 


-for handling the heavy stampings. 


The press forging department has a 
large array of presses of various 
makes, including Ajax, National Maxi- 
press, Cleveland. Each press is served 
by a furnace for pre-heating billets to 
forging temperature. One of the major 
activities in this department has been 
the production of millions of small 
fittings for high pressure hydraulic 








rH BUELL AIR COMPRESSOR 


IN YOUR 
POST WAR PICTURE 





















































Post War Production. 
may surprise you. 
and bomber planes. 








Why not investigate the possibilities of the Buell Air Compressor for your 
The many ways in which it can serve your needs 
Thousands are in active service in Canadian fighter 

Their precision workmanship, demanded in aviation 
products, assures long service without frequent parts replacement. Designed 
for compactness and light weight, they will fit into surprisingly close quar- 
ters. Put air to work! It is clean, powerful and reliable. 
ing all details as to volume and pressure, etc., and our engineers will 
gladly aid you in solving your problem. 
speed compressors of the highest quality. 


Write us, advis- 


We specialize in small, high 








BUELL MANUFACTURING CO. 


Dept.AA 2975 COTTAGE GROVE AVE., CHICAGO, ILL. 
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Towering 5000-ton Lake Erie iny- 
draulic press is one of a battery 
producing a large variety of stamp- 
ings in Louisville. This press—said 
to be one of the largest in the in- 
dustry—is served by _ individual 
tables which are scheduled under 
the ram from the master control 
panel, 


lines for aircraft. This department is 
served by an extensive heat treating 
department with immersion salt baths 
and Lindberg pit-type furnaces. At the 
end of the process is a washing and 
degreasing station, featuring a large 
Detrex degreaser with a conveyor sys- 
tem for handling parts in and out. 

Final operation is the machine 
polishing and burring department 
where all stampings and forgings are 
carefully burred and polished. Ad- 
jacent to this is the final inspection 
department. The parts are delivered 
here after washing or degreasing and 
are inspected while moving on con- 
veyor tables. 

One of the interesting corners of this 
plant is the pattern shop which is re- 
sponsible for producing equipment for 
press and forging dies. Forms are pro- 
duced, first in wood or molding clay, 
then transferred to plaster casts. The 
plaster casts then are finished exactly 
to size and form and dimensional 
fidelity and are ready for casting in 
Kirksite. 

It may be noted briefly that many 
other finishing processes and techniques 
essential to the manufacture of alum- 
inum alloy parts are found in the Rey- 
nolds plants. We refer to the exten- 
sive facilities for etching baths, for 
refrigeration of certain parts, and 
numerous large spray booths for the 
application of protective undercoatings. 

Little has been said about the de- 
tails of the metallurgical treatment 
associated with the fabrication of 
aluminum alloys. The reason lies in the 
fact that some alloys do not require 
heat treatment while others take con- 
siderable processing, depending en- 
tirely upon the type of alloy. To touch 
upon heat treatment in this plant 
would imply an analysis of many speci- 
fications and would be beyond the scope 
of this article. Suffice it to say, how- 
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It is significant that the designer of Sterling’s new Viking Diesel Engine has chosen Chicago Rawhide 
“Perfect’’ Oil Seals to protect the vital bearings of this unit. ¢ These seals are used on the fuel 
pump, crankshaft, the valve tappet housing and reverse gear housing of not only the Viking but of 


many other modern Diesel engines. ¢ This is another instance of ‘Perfect’ Oil Seals contributing - 


to the modernization of mechanical equipment. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1310 ELSTON AVENUE - CHICAGO, ILLINOIS 


PHILADELPHIA + CLEVELAND + NEW YORK «+ DETROIT + BOSTON 
PITTSBURGH «+ CINCINNATI 


65 Years Manutacturing Quality Mechanical Leather Goods Exclusively and Now Sirvene Synthetic Products 
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Detrex builds Solvent- =m 

| vapor Degreasers 
| ranging from small, 
hand - operated mod- 
els up to the largest, 
fully conveyorized 
machines... Washers 
of the smallest single- 
stage designs up to 
conveyorized multi- 
stage machines with 
all auxiliary equip- 
ment. 


















































Chemicals for efficient use in 
all types of metal cleaning ma- 
chines and procedures are also 
supplied by Detrex. Write for 
literature. 
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ever, that complete facilities are avail- 
able for annealing, quenching, refrig. 
eration, solution treatment, age hard- 
ening, etc., and that these processes are 
controlled within specification limits 
by modern automatic temperature con- 
trol instruments. 

Similarly, owing to the extent of the 
mechanical operations and further am- 
plified by the variety of parts pro- 
duced, it has been feasible only to give 
a word picture of but a few of the 
interesting highlights. For a better 
visualization of many of the activities 
in all the departments touched upon, 
we have selected a variety of pictorial 
views, 





ACWP Wins Special 


Honorable Mention 


One of eight special honorable men- 
tions for cooperative services to busi- 
ness men by trade associations was 
awarded by the American Trade Asso- 
ciation Executives to the Automotive 
Council for War Production, according 
to an announcement by Secretary of 
Commerce Jesse Jones, of the Trade 
Association Executives jury of awards, 

Representing over 500 automotive 
companies, the Automotive Council’s 
work was considered on the basis of 
its overall value to the successful prose- 
cution of the war, through removing 
peacetime barriers to industry-wide 
teamwork without diminishing the indi- 
vidual freedom and responsibility to 

imum production. 

The jury of awards also considered 
such additional Council functions as the 
systematic interchange of information 
on production methods among compa- 
nies producing kindred products; the 
gathering and indexing of information 
on available tools for sale or lease; the 
reporting service covering available 
capacity for the manufacture of gages, 
tools, dies, jigs and fixtures; the assem- 
bling of industry-wide information for 
application to pressing manpower prob- 
lems; and the special information ser- 
vices set up to keep war contractors 
fully informed on government policies, 
rules and regulations. 

The awards in this, the eleventh an- 
nual competition sponsored by the Ex- 
ecutives, will be formally presented at 
a meeting of the Trade Association 
Executives group at New York in No- 
vember. 


Metals Society to 
Receive Ordnance Award 


The American Society for Metals will 
receive the Ordnance Distinguished 
Service Award in recognition of its con- 
tributions to the war effort, according 
to word received by W. H. Eisenman, 
national secretary of the Society, from 
Major General L. H. Campbell, Jr., 
Chief of Ordnance. 

The award recognizes the Society’s 
overall efforts to speed war production 
through metals education and training 
work. 
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Jigged to prevent distortion, this welded member 
r the nacelle of a Beechcraft plane plunges from 
its Micromax-controlled vertical furnace into oil 
nch. Quenching is complete in 5 to 8 seconds. 


BEECH INCREASES HEAT-TREAT EFFICIENCY 


By Centralizing Its Micromax Controllers 


Heat-treating operations performed 
in the Beech Aircraft Corp. plant at 
Wichita, Kansas, include case harden- 
normalizing, stress- 
The job of 


automatically controlling the tempera- 


ing, annealing, 
relieving, hardening, etc. 
tures of these operations has _ been 
turned over to Micromax Pyrometers, 
with the result that their micro- 
responsive control is Beech 
routinely dependable heat-treatment. 


giving 


For utmost efficiency, instruments 
are centralized in a specially-designed 
control room. Here all 
Controllers have the same ambient 
ternperatures; all operating conditions 
are standardized; one man keeps all 
temperatures under his eye. The room 
is supplied with air at a slight positive 
pressure so that dust and fumes can- 


Micromax 


not enter—a valuable time-saver when 

pyrometers, hardness testers and other 

instruments are to be kept at optimum 
‘curacy and dependability. 


, 
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Beech Aircraft’s centralized control room in which 
are located the Micromax Pyrometers to regulate all 


heat-treating temperatures. The foreman is consult- 
ing the Pyrometer for the vertical nacelle-furnaces. 


Instrumentation of Vertical Furnaces 


Typical ef the special equipment 
employed is that for airplane nacelles. 
These are hardened in vertical fur- 
naces, set well up in the air and di- 
rectly above the quench tanks. The 
furnaces are muffle units, gas fired 
and supplied with specially prepared 
atmosphere to prevent oxidation or 
other change of the plane parts. 
Nacelles are quenched through doors 
in the furnace bottoms. 


These furnaces have three firing 
zones, each with its Micromax Con- 
troller. In the round picture above, 
one group of three Controllers can be 
seen directly below the clock; the top 
and bottom instruments, on the first 
and third zones, are Indicating Con- 
trollers, while the middle zone has the 
Recording Controller which the fore- 
man is examining. 


These instruments bring micro- 
responsiveness to temperature regula- 
tion, so that almost simultaneously 






LEEDS & NORTHRUP COMPANY, 4966 STENTON AVE., PHILA. 44, PA, 





One of the Micromax-regulated furnaces in 
which nacelle elements are heated. These fur- 
naces are gas-fired, full muffle, atmosphere-con- 
trolled; are specially designed to Beech’s needs. 


with the appearance of heat lags or 
surges, the fuel valves are adjusted 
temperature back to the 
Equipments incorpo- 
features of 


to bring 
control point. 
rate the outstanding 
Micromax design: sturdy machine- 
type parts; extra-heavy gears, shafts 
and bearings; fine construction 
throughout. 


Further information will be sent on 
request; either a general catalog or 
specific engineering data, as you prefer, 


Waals le)- salle 
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Industrial Oscillograph 


& Manufac- 
turing Company, East Pittsburgh, Pa., 


Westinghouse Electric 
has developel an _ industrial oscillo- 
graph for use by aircraft engine manu- 
facturers, research laboratories and 
electric power companies. Electrical 


phenomena too rapid for observation 
by any other means can be caught by 
this instrument which has made 
sible many recent advances in design of 
aircraft engines, circuit breakers and 
other protective devices. In this oscil- 
lograph a 50,000 volt electron beam 
generated in a cold cathode tube im- 


pos- 











THE HERBRAND CORPORATION °- Fremont, Ohio 


Drop-Forged Tools Since 1881 








When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 






















































pinges directly upon a fixed or rotating 
photographic film to give a sharp, de- 
tailed record of electrical phenomena 
lasting as little as a fraction of a mil- 
lionth of a second. A photoelectric con- 
trol for exposing the film carried on the 
rotating drum insures that the film will 
be exposed for one revolution only, al- 
though the drum speed is variable 


W esiinghouse oscillograph 





within a wide range up to 7,000 rpm, 
Electrical phenomena ranging from the 
spark of an ignition system to light- 
ning striking a transmission line are 
investigated with this oscillo- 
graph. 


new 





Two New Pesco Products 

Pesco Products Co., Cleveland, Ohio, 
has recently announced two new devel- 
opments in the automotive equipment 
field. 

The clutch actuator produced by 
Pesco was designed to eliminate the 
friction so common in the type of clutch 
release ordinarily used today. It is said 
that the clutch pedal pressure is re- 
duced by more than one-half, by the 
elimination of friction, while at the 
same time the device offers a cost sav- 
ing of like proportions. 

The hydraulic system is so arranged 
that an automatic adjustment occurs on 
every engagement of the clutch while 
a metering valve provides the exact 
clearance for the release bearing. This 
permits full wear of the clutch lining 
without any maintenance cost for 
clutch pedal adjustment and provides 
a mechanism where slipping clutches 
cannot be encountered due to improper 
adjustment. 

The Pesco brake intensifier has been 
(Turn to page 91, please) 





THESE BARS ARE ALL 
THE SAME WEIGHT 







POUND of magnesium costs more than a pound of 
A other metals. That, however, is not the criterion in 
choosing Magnesium Alloy Sand Castings. For magnesium 
is the lightest of all commercial metals. The next lightest 
rpm, weighs 50% more. Consequently, you get more magnesium 
1 the EN ie per pound. And there are two other vital considerations. 1. 
ight Magnesium Alloy Sand Castings are famed for their tough- 
nal ness, strength and excellent machineability. 2. Through our 

years of experience in casting non-ferrous alloys, we have 
perfected our manufacturing operations to a point where 
costs have been greatly reduced—enabling us to quote un- 
usually attractive prices. 

Yhio Therefore, the combination of minimum weight, maximum 
welll strength, dependable service and low price, accounts for the 

nent d preference for Hills-McCanna Magnesium Alloy Sand Cast- 

ings for reciprocating and moving parts of machinery, port- 

by able and manually handled tools, home appliances, office 

the machines, transportation equipment, cameras, dental equip- 
utch : ment, aircraft parts, etc. 

“= If your product is one that can be improved by weight reduc- 
the tion, it will pay you to gan coe: the many advantages of 
the Hills-McCanna Castings. Our facilities for the production 

sav- of Magnesium Alloy Sand Castings are complete—Patterns, 

Laboratory, Inspection, Heat Treatment and Machining. 
iged eos Consult us. Ask for our Magnesium Alloy Catalog. 
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trhile = 
xact 4, ~ HILLS-McCANNA co. 
is =. 3015 N. WESTERN AVE., CHICAGO 18, ILL. 
ning Manufacturers of 
for PROPORTIONING PUMPS «+ AIR & WATER VALVES 


CHEMICAL VALVES + MARINE VALVES «+ FORCE- 
FEED LUBRICATORS + MAGNESIUM CASTINGS. 





MAGNESIUM ALLOX 
SAND CASTINGS 








Speed//ic@o ABSORB VIBRATION | 


ARCHED PRONGS 


One of the deadliest enemies threatening the life of most products 
is VIBRATION. The only self-locking nut that conquers destructive 
vibration by ABSORBING it, is the SPEED NUT. 

Made of LIVE spring steel, accurately heat treated, the SPEED 
NUT has two arched prongs that cushion and ABSORB the most 
severe vibration, to definitely prevent vibration loosening. 

In addition, SPEED NUTS are extremely light in weight. They 
are quickly and easily applied. And they cost considerably less 
than other fasteners. 

Small wonder, then, that millions of SPEED NUTS were used 
prior to the war, on automobiles, radios, stoves, refrigerators and 
thousands of other products . . . more are being used today on all 
types of military equipment . . . and more than ever before will be 
used after the war is won. A brief letter will bring you full details. 


TINNERMAN PRODUCTS, INC. 


2059 FULTON ROAD ° CLEVELAND 13, OHIO 
in Canede: Wallace Barnes Co., Litd., Hamilton, Ont. 
In England: Simmonds Aerocessories, Lid., London 


STARTING POSITION D 


INWARD THREAD Lock 


LLL 
KG Kz KG 5 


ARCHED SPRING LOCK 


sae OUBLE-LOCKED Position 
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New Products 
(Continued from page 88) 


jesigned to provide a unit for power 
aking on trucks and buses that will 
ermit faster acting brakes, lower 
edal pressures and simplified installa- 





Pesco clutch actuator 


tion. It produces in the hydraulic brake 
system a pressure of 1500 psi at a pedal 
pressure of 50 lb. 

It is designed as a self-contained unit 
and can be placed anywhere on the 
chassis, inasmuch as it requires no spe- 
cific location relative to either the 
brakes, master cylinder, or pedal. It is 
merely placed anywhere in the line be- 





WIN 





Pesco brake intensifier 





tween the master cylinder and wheel 
ylinders. Being a self-contained unit, 
there are no brackets that have to 
ithstand the reactions of the braking 
orce, there is a minimum of piping 
equired, and there are no levers or 
ods. 

The assembly consists of a vacuum 
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suspended diaphragm connected to a 
piston in a hydraulic cylinder. When 
the driver operates the master cylinder 
in his hydraulic brake system, thereby 
producing a pressure in the master cyl- 
inder to wheel cylinder lines, the pres- 
sure so produced shuts off the vacuum 
and admits air to one side of the dia- 
phragm. 

This sets the diaphragm in motion 
and thus the piston is moved in the 
hydraulic.cylinder which pumps into 
the brake lines and increases the line 
pressure. An automatic valve arrange- 
ment prevents the increased pressure 
from being applied back to the master 


cylinder. The arrangement of the valv- 
ing is such that the master cylinder 
reaction permits the driver to have a 
constant “feel’’ of. the-magnitude of the 
braking forces being applied. 


Type “J” Direct 
Current Micromotor 


A new direct current Micromotor, 
designed especially for the heavier 
tasks in automotive heating, ventilating 
and air conditioning, and available in 
sizes from 1/20 up to 1/10 horsepower, 
is being offered by the A. G. Redmond 











Grumman engineering ingenuity makes 
effective use of remote Controls on the 
new Hellcat to prevent landing gear re- 
traction when plane is on the ground. 


Pilot’s control lever cannot be moved to 
the retract position until the compres- 
sion load is removed from the oleo strut 
which occurs in flight. only. 



















Here’s How 
Grumman Engineers 
Solved a Landing 

/ Gear Problem with 
*y ARENS _ 


An Arens flexible remote control is per- 
forming this vital function which has 
eliminated the possibility of pilot error 
and is safeguarding the Hellcat from 
accidental mishaps. 

Arens Controls, Inc., has specialized in 
the manufacture of quality remote con- 
trols for over 20 years and invites your 
inquiry. 


Write for catalog and enclose details on your problem. 


One of our engineers will submit a control design engi- 
neered to your individual application. 


ARENS CONTROLS, inc 


2256 South Halsted Street, Chicago 8, WMlinois 
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gots. 


One 


is ideal for colidk tian 


SWING FRAME GRINDER DUST 


MONROE 


STEEL CASTINGS CO. 


For SWING FRAME GRINDERS 
—Booth Type Exhaust Hoods 


plus ROTO-CLONE Dust Collectors 


Booth type hoods provide the most prac- 
tical and positive method for exhaust 
Type D Roto- 


Clones maintain the necessary air flow 


of swing frame grinders. 


to prevent dust escapement and to 


efficiently collect the entrained dust. 
The five booths shown, exhausted by 
number 24 type D Roto-Clones with a 
capacity of 1500 cfm, do an excellent 


dust control job. 


by 


Send for complete en- | : : 
as prescribed, passivated, 


gineering data and 
Bulletin No. 272 which 
describes the superior 
performance charac- 
teristics of the Type D 
Roto - Clone dynamic 
dust precipitator. 
There is no obligation. 


INCORPORATED 


oto | 
Ko) LS Pa Mukecane AIR FILTER CO., INC. 


i ee 


Crot 


LOUISVILLE, KENTUCKY 


IN CANADA, DARLING BROTHERS, LIMITED, MONTREAL, P.Q. 


| surfaces, or follow a copper, 
| zine or cadmium deposition. 


, Company, of Owosso, Michigan. 


Known as the Type “J” direct cur- 


| rent Micromotor, this unit will displace 


up to 600 cubic feet per minute with 

blowers and up to 2400 cubic feet per 

minute with fan applications. 
Modulated magnetic field design is 


Type “J”? micromotor 


said to cut out mechanical and mag- 
netic noises and eliminate vibration. 


| Cushion mounted armatures maintain 


quiet operation. Extra large capacity 
reservoirs help protect bearing life by 
supplying lubrication for an unusually 
long period of time. 


Glove Resists Acids, 
Oils and Causties 

A new neoprene Stanzoil glove of 
light weight, for use in light assembly 
and inspection work and in food indus- 
tries, has just been announced by The 
Pioneer Rubber Company, Willard, 


Stanzoil glove 


Ohio. This new glove, while thin for 
greater finger-tip sensitivity, is tough 
and durable, designed for snug fit and 
comfort. Fingers have a new non-slip 
finish for firm easy gripping of oily ob- 
jects. Made of neoprene which resists 
damage from oils, acids, and caustics 
Stanzoil neoprenes are made in sizes 


i to 9. 
Silver Plating 
On Aluminum 

Silver may now be deposited electro- 
lytically onto aluminum or aluminum 
alloys by means of a simple method, 
known as the Preplate process, a devel- 
opment of Colonial Alloys Company, 


| Philadelphia, Pa. 


Silver deposits of considerable thick- 
ness can go directly onto the aluminum 
nickel, 


The aluminum is thoroughly cleaned 
immersed in 
Preplate solution for afew seconds, and 


| then electroplated in the usual manner, 
| using the regular equipment found in 
| all plating shops. 


| “Cell-Tite” Has High 
Strength-Weight Ratio 


The Sponge Rubber Products Com- 


| pany, Derby, Conn., has released infor- 
| mation on its product “Cell-Tite” which 
| until quite recently has been manufac- 


tured exclusively for war uses. Cell- 
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Tite is an ebony-like, cellular rubber 
material having a high strength-weight 
ratio. Made in various weights from 
8 to 20 lb per cu ft, it has more buoy- 
ancy and lower water absorption than 
cork, with excellent thermal, electrical 
and sound insulating qualities. 


Press for Laboratory Use 

The Wabash hydraulic press No. 975, 
made by Laboratory Specialties, Inc., 
Wabash, Ind., is designed for all types 
of general laboratory use in the test- 
ing of materials. The hydraulic mech- 
anism provides a total available force 
of 24,000 lb, with attached pressure 
gages to measure the indicated psi ram 


pressure. The platen is 7 in. by 10 in., 
width between columns is 11 in., stroke 
is 8 in. and height is 36 in. The press 
weighs 225 lb. 

A continuous temperature indicator 
of the thermocouple type indicates the 
temperature accurately enough for 
most purposes. Thermometer. wells 
are drilled in the platens to accommo- 
date a regular mercury thermometer 
which will permit greater accuracy 
and provide for checking the scale read- 
ing of the millivoltmeter attached to 
the thermocouple. 

The press is available without elec- 
tric heating platens or temperature in- 
dicating means. 
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No. 975 Wabash hydraulic press 


Rechargeable Wet 
Flashlight Battery 


A rechargeable wet flashlight battery 
for industrial use built on the principle 
of the automobile wet storage battery 
is announced by The B. F. Goodrich 
Company, Akron, Ohio. A _ freshly 
charged wet battery will give about 
three hours of constant light. Batteries 


Goodrich 
flashlight 


sapaid Sop weal 
STORAGE 
BATTERY 


can be used in the standard three or 
five cell dry battery case with the use 
of spacer plugs. 

The new wet battery requires a spe- 
cial type Mazda Lamp, which comes in 
1.9 v; .6 amp of screw base and flange 
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When you are searching for a metal to with- 
stand some unusually destructive set of serv- 


ice conditions... 


The answer can often be found among the 
INcO Nickel Alloys. 


Their properties are summarized in this 
new booklet so that you can find the impor- 
tant facts and data right at your finger-tips 
when you encounter difficult metal problems 
in your work. 


Write for your copy today. 





MONEL « “K” MONEL © “S” MONEL © “R” MONEL © “KR” MONEL © INCONEL © “Z” WICKEL © NICKEL 


Sheet... Strip...Rod...Tubing...Wire... Castings 
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USE THIS COUPON 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


Please send me a copy of 
“INCO Nickel Alloys for the Aircraft Industry” 
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base design. This is a 600 mil lamp as 
contrasted with the 300 mil lamp used 
with dry batteries. Actual wattage con- 
sumed with the wet battery is 50 per 
cent more than with the dry type and 
since light is directly proportional to 
watt consumption the wet batteries give 
a brighter light than the older type. 


Free Flowing Solder 
For Aluminum 


Sheet aluminum can now be lock- 
seamed, or lapped and spot-welded or 
riveted, and the joint sealed with a new 
free-flowing solder, EutecRod 199, just 


cami An ta iat iE 





introduced by Eutectic Welding Alloys 
Co., New York, N. Y. Used with 
Autochemis Eutector Flux 199, Eutec- 
Rod 199 is said to flow on aluminum as 
readily as ordinary lead-tin solder on 
tin-plate, brass or copper. 

In long laps it will make joints of 
moderate strength, but it should gener- 
ally be used as a seal. This rod will 
work on cast aluminum as well as on 
wrought aluminum, and on steel, cop- 
per and nickel alloys. EutecRod 199 
is suitable for applications where the 
completed joint will not be heated over 
the boiling point of water under work- 
ing conditions. Its low temperature of 


BEARINGS 


Specily 
JOHNSON 
GENERAL 
PURPOSE 
BEARINGS 














vi JOHNSON 


625 S$. MILL STREET 


Keady to Use... 


OHNSON General Purpose Bearings save precious 

time in many ways. When you place your order 
you have over 800 sizes to choose from. This enables 
you to buy exactly according to your needs. Every 
General Purpose Bearing is completely machined 
inside—outside and ends. Thus they are ready for 
immediate installation. There is no extra machining 
... no cutting down . . . no excess stock to remove. 
Oil grooving, slots or holes are easily, quickly and 
economically added when necessary. 


When properly installed, Johnson General Purpose 
Bearings will deliver a maximum of service with a 
minimum of attention. The next time you need plain, 
cast bronze bearings—call in your local Johnson 
Distributor. Permit him to show you how to save both 
time and money .. . how to avoid waste and delay 
by specifying Johnson General Purpose Bearings. 








NEW CASTLE, PA. 


BRONZE 








application, 400 F, makes it possible to 
join thin sheet metal without danger of 
distortion. EutecRod 199 will even 
bond to cast iron, if the iron has first 
been “tinned” with a zinc-base solder. 


Miniature Oscillograph 


A self-contained, compact, perma- 
nent-magnet oscillograph has recently 
been originated by the General Electric 
Company, Schenectady, N. Y. Known 
as the Type PM-i7-Al and originally 
designed for a war application, it has 
now been adapted for general use. 

It consists of three principal sys- 
tems: first, the optical system; second, 
the six parallel galvanometer channels; 
and third, the photosensitive-material 





Type PM-17-Al G-E oscillograph 


transporting mechanism with internal 
motor and removable film holder, which 
are all enclosed within a light-tight 
metal case 4% by 4% by 14 in. The 
weight of the complete instrument is 
approximately 10 Ib. 


Rust Inhibitor Has 
High Melting Point 


A rust preventive coating for pro- 
tection of metal parts and equipment 
during storage, shipment, and, in some 
cases, in service, is being marketed by 
Witco Chemical Company, New York, 
N. Y. Known as Witco No. 673 rust 
inhibitor, this new product has been ap- 
proved by Army Ordnance Specifica- 
tions AX§S-673, Revision I, Amendment 
2. It is a cold-dip, rapid drying coat- 
ing that may be applied either by dip- 
ping or spraying, as its viscosity is 
comparable to that of water. It is said 
to be non-abrasive, non-corrosive, and 
easily removed with ordinary solvents. 

A feature of Witco No. 673 Rust In- 
hibitor is its high melting point—in ex- 
cess of 250 F—and yet the coating re- 
mains flexible at temperatures of 
—20 F. 


Thiokol “ST”, a New 
Synthetic Rubber Blend 


Low temperature flexibility without 
the addition of plasticizers, plus excel- 
lent resistance to solvents, ozone and 
sunlight are said to mark Thiokol “ST,” 
a new type of synthetic rubber devel- 
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Interior trim of Formica laminated plastic is  daintily 
feminine with a strong appeal to the vital buying influence 
of women. 

It not only looks dainty, but it stays dainty—for it is the 
easiest surface to keep clean and sparkling that was ever 
mounted on the interior of a motor car. 

It can be washed with soap and water, or if necessary, cleaned 
with solvents like alcohol and gasoline. 

Formica interiors offer a quick shot of new and powerful 
sales appeal which can be on your first after-the-war model. 
“The Formica Story” is a moving picture in color that shows 
the quality of Formica, how it is made, how it is used. Avail- 
able for meetings of designers and executives. 


THE FORMICA INSULATION COMPANY 
4612 Spring Grove Avenue, Cincinnati 32, Ohio 
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U7 CONVECTION PIT FURNACES 

Accurately 

Control the Temperature 
Throughout the Charge 


Large hollow steel aircraft pro- 
peller blades, after several heat 
treating and forming operations, 
are heated for drawing or stress 
relieving in EF circular convec- 
tion pit type furnaces similar to 
those shown at left and below.* 


Fans in the motor operated cov- 
ers force the atmosphere down 
between baffles and the heating 
elements and the heat up through 
the charge. The material is heated 
uniformly throughout the entire 
charge, the full length of the 
blades. 


Other products in various shapes and sizes including wire, tubing, forgings, stampings, castings, etc., 


are uniformly treated in EF pit type furnaces and other 


EF continuous and batch type installations. 


Submit your production furnace problems to EF engineers—it pays 


THE ELECTRIC FURNACE 


CO., SALEM, OHIO 


Gas Fired, Oil Fired and Electric Furnaces—For Any Process, Product or Production 


ms show 
the 


the plant of 


tiss:W right Corporation, Propeller Division 


FURNACE 


OIL, GAS or 
ELECTRIC 


For Every Heating and Heat Treating Process 


Aluminum Brazing 
Annealing 

Billet Heating 

Bright Annealing 
Bright Hardening 
Copper Brazing 
Controlled Atmosphere 


Carburizing 
Drawing 
Enameling 
Forging 
Hardening 
Malleablizing 


Silver Soldering 


Nitriding 
Normalizing 

Soaking Pits 
Scale-Free Hardening 
Quenching Machines 
Ceramic Kilns, etc. 
Process Heating 


We Build the Furnace to Fit Your Job 


THE ELECTRIC FURNACE CO. 


SALEM, OHIO 





| Ltd., 
| new “ST” is said to be the first suc- 
| cessful solution to the problem of “cold 





oped by the Thiokol Corporation, and 
produced at the Thiokol plants of the 
Dow Chemical Company, Midland, 
Mich., and of Naugatuck Chemicals, 
Elmira, Ontario, Canada. The 


flow” among the polysulphide synthet- 
ics, having marked resistance to this 
tendency of taking on a permanent 
deformation under pressure or stress. 


Portable Radiant 
Energy Equipment 


Fostoria Pressed Steel Corporation, 
Fostoria, Ohio, has placed on the mar- 
ket a portable infra-red unit designed 
to supply radiant energy to facilitate 
baking, drying, dehydrating and pre- 


Model P-7-IR infra-red unit 


heating operations. This unit, the 
Model P-7-IR, may be used singly or in 
multiple assemblies. 

Adjustable features of the cross-arm 
on the upright and the reflector yoke 
allows the radiant energy to be directed 


| at various angles from a height of 18 
| in. to 6 ft. 


Self-Flaring Coupling 
For Plastic Tubing 


. A self-flaring coupling for flexible 
plastic tubing is now being delivered 
by Packless Metal Products Corpora- 
tion, New Rochelle, N. Y. No flaring 


| tools are required. The flare is formed 


as the members of the coupling are 
screwed together in one operation, as- 
suring uniform walled flare, with no 
thinning toward the end. The plastic 
tubing is not preheated. 

It is claimed by the manufacturer 
that the construction, by providing a 
union effect, eliminates twisting and 
distortion of the tubing in installation, 
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Again Simmonds pioneers . . . this time in the de- 
velopment of a successful hydraulic fuse for the 
positive protection of vulnerable hydraulic lines. 


What the manufacturers and 
users of hydraulic systems have 
long been looking for—a safety 
shut-off device to protect the sys- 
tem from complete failure in the 
event of a ruptured line — is now 
available in the Simmonds Hy- 
draulic Fuse for aircraft hydraulic 
systems and for various industrial 
applications. 

The function of the Simmonds 
Hydraulic Fuse can be likened to 
that of the electric fuse. Neither 
fuse affects normal operation of 
the system. But when the flow in 
either circuit becomes excessive, 
the fuses act to shut off the lines 
they protect. 

Quickly installed, the Simmonds 
Fuse is light in weight (approxi- 


Customer Service Offices: Dayton . Washington . Hollywood . Montreal 
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mately 3 oz.). It operates success- 
fully regardless of variations in ei- 
ther oil viscosity, pressure, or rate 
of flow. Also, it is not affected by 
back pressure, surges, or large a- 
mounts of air left in the system by 
incomplete bleeding. Of the quan- 
tity measuring type, it is intended 
for two-way flow lines. Successful 
installations of the Simmonds Fuse 
as a delayed action restrictor valve 
have also been made, greatly sim- 
plifying hydraulic cylinder design. 

All parts manufactured in ac- 
cordance with AN specifications, 
the Simmonds Fuse is being speci- 
fied for many of America’s leading 
aircraft. For further details on 
its construction, installation, and 


‘sizes, write today for free folder. 











New York 20, New York 


Manufacturing Plants: New York . Vermont . California 
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as well as split ends. 
reused indefinitely. 
in. to %& in. OD. 


Coupling may be 
For tube sizes 4 


Commutators Made by 
Plating on Plastics 


Intricately designed commutators, 
using metal plating on plastics, are now 
in production at the Metaplast Co., New 
York, N. Y. 

It is possible to mold various and 
odd-shaped thermo-setting or thermo- 
plastic commutators by molding-in or 
machining grooves and _ depressions 
wherever contact surfaces are desired. 


These grooves and depressed areas are 
then built up flush with the non-con- 
ductive surface by Metaplating silver 
or any other desired metal. The com- 
mutating surface is then ground mir- 
ror smooth, which affords a one-piece 
unit of conductor and non-conductor in 
any shape or type desired with prac- 
tically any commutating contour. 


Portable Power 
Grease Gun 

An Alemite electric portable power 
grease gun, Model 7190, is the latest 
addition to the Alemite line of the in- 


So Carefully 
ENGINEERED 


to Handle Every Type 
and Size of Power Load 


Smoothly, Quietly 


Baty. 


q . % Pv 
hb : 4 ¢ 


The Standard Clutch tn Peace ot War/ 
BORG & BECK DIVISION 


BORG-WARNER CORPORATION 


A 


dustrial Alemite division, Stewart- 
Warner Corporation, Chicago, III. 

The new gun has been developed to 
deliver fast, positive high pressure 
lubrication with all types of lubricants 
that seek their own level. Equipped 
with large heavy duty wheels for easy 
mobility, operation is further facili- 
tated by means of a ball bearing front 
caster in the steering mechanism. 

A quiet driving device connects the 


Alemite power grease gun 


heavy duty 1/3-hp electric motor to a 
high pressure grease piston and cyl- 
inder. A mercury switch automatically 
shuts off the motor when a pressure of 
5,000 psi has been in the de- 
livery hose. 


built 








Speeds Plane Loading 





At key points along United Airlines 
system, Clark Forklifts are speeding 
the loading and unloading of Main- 
liners and Cargoliners. 
The Forklift is a new plane-tuader 
model developed by Clark Truc- 
tractor of Battle Creek. Mich. Its 
hydraulic hoist will lift a capacity 
load of 4000 Ib. to a height of 12 
ft; and as a tractor, it will haul a 
train of three loading tubs at better 
than 10 miles per hour. 
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The characteristic you demand in a capacitor is long life. And in this all- 
important matter the record of Tobe Capacitors is an enviable one, with 
saaniieh almost complete absence of “returns.” 
Lasting stamina is built into Tobe Capacitors through every step in their 
—_! manufacture and is cross-checked by frequent, rigid inspections. Electrical 
ratings are always on the conservative side. Research is continuous in the 
search for an even better way, an even higher standard. 
” Type OD Capacitor (illustrated below) is manufactured in the careful Tobe 
way. Mineral oil impregnated and filled, in a streamlined drawn container, 
’ hermetically sealed. Designed for operation under a wide temperature range. 
Why not place your capacitor problems before Tobe engineers? Inquiries 
receive prompt, intelligent service. 
SPECIFICATIONS—TYPE OD* CAPACITOR 
LONG LIFE — 
600 VDC Single Units .05, 0.1, .25 Mfd. 
Dual Units .05, 0.1 - 
A Ss Ss UY 34 b D Triple Units .05, 0.1 . 
1,000 VDC Single Units .05, 0.1 Mfd. 
Dual Units .05, 0.1 
Triple Units .05 

STANDARD CAPACITANCE TOLERANCE—plus or minus 20.%** 

TEST VOLTAGE—twice DC rating Ne, 
on GROUND TEST—2,500 Volts DC « 
ig OPERATING TEMPERATURE—55° F. to 185° F. 

n- SHUNT RESISTANCE : Ax 
.05 to 0.1 Mfd.—20,000 Megohms Mm <¢ 
er .25 Mfd. —12,000 Megohms Ny. sac? 
* POWER FACTOR—1,000 cycles—.002 to .005 MAS 
, CONTAINER SIZE : “anger 
ty 
3 Width 9/16", length 1-11/16”, height 1-17/32" @ small part in victory 
a MOUNTING HOLE CENTERS—2-1/8 ’ TODAY 
er * * . 
Illustration shows capacitor with bottom terminals. Capacitors also available with top terminals. a big part in industry 
*Data sheets showing complete code number for units having a specific capacitance value and volt- , TOMORROW 
RI age ratings available on request. **Other tolerances available. 
ES 
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Freedom and a Good Society 


(Continued from page 15) 


years. But as time went on, we forgot 
that government was a delicate and 
complicated mechanism and that liberty 
could not be preserved without effort. 
We began to flirt with various isms 
imported from Europe and to substi- 
tute collectivism and statism for indi- 
vidualism and economic freedom. .. . 
We did these evil things in the name 
of Progress, Humanitarianism, and So- 
cial Justice. 

The great obstacle that prevented 
the substitution of the embalmed re- 


mains of the father of communism for 
the Goddess of Liberty was the United 
States Constitution. That obstacle has 
been removed. The Constitution has 
been scuttled and now lies rotting at 
the bottom of the ocean of human 
history. 

Two courses are open to those of us 
who believe in liberty. Either we must 
secure control of an existing (political) 
party and clean out the socialists and 
communists in it, or we must form a 
new party that will take a bold and 
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EQUITABLE BEARING CO., Inc. 


4635 COTTAGE GROVE AVE. 
CHICAGO 15, ILL. 
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unequivocal stand for economic free- 


dom. This party must abandon ap- 
peasement and compromise and clarify 
the great issue to be decided. 

No party of enlightenment can suc- 
ceed unless there is a large body of 
enlightened citizens. Our success there- 
fore demands a mammoth educational 
program which will reach into every 
hamlet, shop, church, school and home. 
People must be taught that their in- 
terests are better served by abundance 
than by scarcity—and that all govern- 
ment regulations promote scarcity. 
They must be taught that it is impos- 
sible for government to provide social 
gains or general benefits—all govern- 
ment can do is to benefit some by in- 
juring others. They must be taught 
that while an honest government will 
take away some alleged benefits, it will 
also relieve them of paying taxes to 
give benefits to others. They must be 
taught that they can spend their own 
money more advantageously than the 
government can spend it for them. 
They must be taught that government 
controls lead to dictatorship. 

They must be taught that history has 
demonstrated the folly of government 
controls. They must be taught that it 
is wicked and immoral to accept spe- 
cial privileges and bribes from the gov- 
ernment. 

Will those of us who believe in free- 
dom accept the challenge? Are we able 
to organize ourselves for the preserva- 
tion of the Republic? I hope so. The 
stakes are high and we owe it to the 
boys who are fighting for us to pre- 
serve the freedom they are fighting for. 








From an address before the Pennsyl- 
vania Bankers Association. 


Douglas and Martin 
Feederline Planes 





(Continued from page 27) 


ing forward and the other with opposed 
seats. Both arrangements provide a 
luggage compartment beside the en- 
trance hatch for passengers’ hand lug- 
gage, making it available at all times. 

The Model 202 has a design gross 
weight of 32,500 pounds for all ver- 
sions except the 202-15, which is 33,500 
pounds, and is designed for an aver- 
age operating range of 500 miles carry- 
ing a 50 per cent fuel reserve. 

A cost analysis shows that direct fly- 
ing costs for the 202-11 and 202-12 op- 
erating over this range at 60 per cent 
power will come to $117.31 per hour, 
divided as follows: fuel, $25.40; oil, 
$1.38; plane depreciation, $7.76; en- 
gine depreciation, $3.07; engine over- 
haul and repair, $7.37; plane overhaul 
and repair, $6.49; plane and engine 
ground service, $7.20; first pilot, 
$11.10; co-pilot, $5.60; cabin attendant, 
$2.29; crew expense, cockpit, $1.02; 
cabin, $.78; plane insurance, $4.29; 
passenger service, $33.90. Direct fly- 
ing cost per mile is calculated at $.519, 
direct flying cost per ton mile at $.154. 
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the precision application of chromium 


Every step in the production of Porus-KRoOME is 
a precision operation . . . and each one is carefully 
checked. Each operation adds its peculiar influ- 
ence to the characteristics of the finished product. 

So important are the surface characteristics of 
Porus-KRoME that it requires precision optical 
instruments like the recording internal viewing 
machine shown above to adequately check them. 

The percentage of porosity and its uniform dis- 


tribution are particularly important in cylinders 


PORUS - KROME 


Goad fee te Life of your Grgtnes 
VAN DER HORST CORPORATION OF AMERICA 





for airplanes ... where piston speeds, brake mean 
effective pressures, and temperatures are high. 

Van der Horst personnel are specially trained 
and thoroughly experienced in this precision 
work through having processed thousands upon 
thousands of cylinders, both Diesel and gasoline, 
for the Army and Navy in the past four years. 

Let Porus-KRroME give greater reliability and 
longer cylinder life to your engines. Write for 


full information. 


U. S. PATENTS 2,048,076 AND 2,314,604 


AN AFFILIATE OF DRESSER INDUSTRIES 
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This is the story of one of 
the many contacts made by 
ware Field Engineers 
ich have resulted in in- 
creased production, reduced 
costs or improved procedure. 


\ 
~ 
There are some things a fighter 


pilot shouldn’t have to worry about... 


—such as his super-charger “cutting in,” to give him that extra 
power he needs at certain altitudes. Or “‘cutting out,’”’ when it isn’t 
needed. For a fighter pilot has his hands full and the precise, auto- 
matic action of the super-charger can mean the difference between 
victory and defeat—life and death. 

One of America’s outstanding fighter plane builders put the ques- 
tion to a Square D Field Engineer. “‘Can you furnish us with a com- 
pact, lightweight device which will do the job—automatically, accurately 
and consistently?” 

Square D’s answer was a specially designed Aneroid (altitude pres- 
sure) Switch. It weighs 24 ounces. It “cuts in” and “‘cuts out” engine 
super-chargers at predetermined altitudes. It’s a typical example of 
Square D designing and building, guided by the Field Engineer’s 
accurate diagnosis and interpretation of the job to be done. 


Let a Square D Field Engineer Help You 


In the face of today’s manpower shortage, peak efficiency of 
your electrical control and distribution system is vital. It 
will be equally important in the highly competitive and 
narrow-margin years ahead. Now is the time to profit most 
by the counsel of your nearest Square D Field Engineer. 
This service is available through Square D branch offices in 
nearly 50 principal U. S. and Canadian cities. 


SQUARE 7) COMPANY 


DETROIT MILWAUKEE LOS ANGELES 


New Weapons Revealed 
(Continued from page 44) 


tracks make possible the distribution of 
its weight over a broad area, and the 
carrier will remain on top of ground 
that would ordinarily bog down a ve- 
hicle of similar weight. The Weasel can 
climb grades of 45 deg. 

The vehicle is 14% ft long and 51 in. 
high. It resembles a cross between a 
low-slung automobile and a boat. The 
driver sits behind the bow with the in- 
strument panel at his right elbow. The 
engine is behind the panel. Space at 
the rear accommodates three passen- 
gers, or cargo. Two levers in the driv- 
er’s compartment control the steering. 
Each lever is linked to a brake on the 
steering differential. For water travel, 
direction is controlled by a cable run- 
ning to two rudders at the rear. These 
rudders are hinged and can be swung 
upward, out of position, when the ve- 
hicle operated on land. 

Because of its light ground pressure, 
wide tracks, squat design, overall light 
weight, and six-cylinder Studebaker 
Champion engine, the unit is particu- 
larly valuable in battle areas where 
mud, swamps, sand, water barriers, 
and rough terrain make motorized traf- 
fic difficult. 

Revision in design has made the 
“Weasel” adaptable to many additional 
military tasks, including commando 
raids; transportation of men, materiel, 
and casualties over direct off-the-road 
routes, and aircraft rescues. Special 
brackets are used to convert the ve- 
hicle into a four-patient litter carrier. 

Probably the most spectacular devel- 
opment announced is the small seven- 
ton airborne “Locust” tank produced by 
Marmon Herrington Co. It has been 
given a classification as M-22. Its use 
in the paratroop invasion of France 
has shown it to be the most flexible 
weapon used against the Germans. The 
“Locust” mounts a 37 mm cannon and 
a .50 cal machine gun, and is flown to 
the battle area in gliders. 

Development and disclosure of these 
new weapons, all of which are now 
fighting in Europe, has been under the 
supervision of the Office, Chief of Ord- 
nance—Detroit working with the vari- 
ous manufacturers. 


First edition of the COST ACCOUNT- 
ANTS’ HANDBOOK, edited by Theodore 
Lang, has been published by the Ronald 
Press: It deals primarily with cost ac- 
counting for the manufacturing industries, 
a field in which the art has gained its great- 
est maturity. The treatment of subject 
matter, however, has been so developed as 
to make the text of value not only to cost 
accountants but to engineers and produc- 
tion men as well. The subject matter has 
been systematically divided into twenty- 
five major sections, covering the gamut of 
topics which constitute modern cost ac- 
counting practice. 
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PHOTOS COURTESY KELSEY-HAYES WHEEL CORP, 


sy N-A-X 9100 SERIES STEELS 


The challenge of non-ferrous “lightweight” metals 
in reducing weights to a minimum in the aircraft 
industry has been met through the use of N-A-X Alloy 
Steels in the above pictured aircraft landing wheels 
made entirely of N-A-X 9120, including the cold 
headed rivets. 

Through the ingenuity of the wheel manufacturer, 
and by utilizing the recognized outstanding proper- 
ties of the N-A-X 9100 Series Alloy Steels, these 


GREAT LAKES STEEL CORPORATION 


DETROIT 18, MICHIGAN ‘meena Pace ena 
Sales Offices in Principal Cities 
Division of NATIONAL STEEL CORPORATION Executive Offices, Pittsburgh, Pa. 


Challenge 70 Iyghrwaighr non-ferrous mite 


wheels are lighter in weight, and stronger than the 
products they replace. 

Outstanding cold forming properties of the metal 
combined with its response to exacting heat treatment 
are demonstrated by this application. 

N-A-X 9100 Series—the original alloy-saving steel 
—no doubt can be used to the same advantage in 
some of your products. Write to us for information 


regarding this versatile alloy steel. 
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Eclipse A-C Power 
Supply Systems 


Eclipse a-c power supply systems 
consisting of variable frequency al- 
ternators, carbon pile voltage regu- 
lators and compounding units are de- 
signed to provide a source of either 


constant or variable frequency for a-c 
power or for rectified d-c power. At 
the present time two models are avail- 
able, rated at 25 kva, 18.75 kw and 
66.6 kva, 50 kw. They weigh 49 lb and 
129 lb, respectively. 

By installing the alternators on con- 
stant speed drives, driven by the air- 








IN WAR OR POST-WAR! 
KLING ROTARY SHEARS 


-~=+--+- = Cuts Down Production Costs 





Helps solve today’s manpower problem— 
speeds up production—and increases output. 
Performs a wide range of work. Latest devel- 
opment in sheet and plate cutting. Durable in 
construction. Combines rapid operation with 
hairline precision and accuracy. Cuts mild 
steel up to 1 inch. Many new improvements 
in design. Economical in operation. Easy to 
operate. Skilled labor unnecessary. This ma- 
chine is in wide use today by navy yards, ord- 
nance plants, motor manufacturers, aviation 
and automotive industries, home appliance 
manufacturers, etc. It is time and perform- 
ance-tested. Let us send you the facts. Our 
Bulletin No. 245 furnishes complete informa- 
tion. Write for it today. No obligation or 
cost. 


KLING BROS. ENGINEERING WORKS 
1318-A9 N. Kostner Ave. Chicago 51, Ill. 


STRIP SHEARING OR 
SQUARING GAUGE 


This gauge can be used not 
The flanging rolls are inter- only for shearing purposes, but 
changeable. Due to the ri- for any other straight work 
idity of the Kling Retary such as _ straight loggling, 
hear, smooth an even straight beveling, straight 
flanges can be rolled. flanging, etc. 


FLANGING 


Make flanges, small or large. 


a 





CLAMP CIRCLE 
CUTTERS 


Cuts circles. Any sizes. Lighter 
type has hand cranks. Heavier 
types provided with either 
manual or power operation. 


JOGGLING 
OFF-SETTING 
With the Kling Attachment 
straight lines as well as odd 
shapes, including reverse curves, 
can be joggled or offset. 


OVER 50 YEARS OF 
PRECISE ENGINEERING 


BEVELING 


Makes bevels, any angles. De- 
ree of bevel can be varied. 
he capacity of the shear 
when beveling is the same as 
when shearing straight edges. 


PIN CIRCLE 
CUTTER 
The Kling Pin Circle Cutter 
will do the same type of work 
as the clamp cutter. 
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craft main engines, a source of con- 
stant frequency is available. Rectified 
d-c power can be obtained from either 
constant or variable speed operation 
over the rated operating speed range 
of the alternators. Consequently, in- 
creased d-c power is thus available over 
conventional d-c power supply systems. 

The Eclipse carbon pile voltage 
regulators provide continuous regula- 


Eclipse 66.6 kva alternator 


tion without fluctuation and reduce 
radio interference to a minimum. 

The 25 kva alternator delivers its 
rated output between 7200-8800 rpm, 
while the 66.6 kva alternator operates 
between 5400-6600 rpm. 


Range-Finder for 
Aerial Cameras 


Newest application of Plexiglass is 
an aerial camera range- finder, which 
guides reconnaisance photographers 
in gauging the field which their 
lenses cover from various altitudes. 
Molded in a single operation, even 
to the mounting holes and under- 
cut flange, the piece is opaqued 
where required. Plexiglass is a prod- 
uct of Rohm & Haas, Philadelphia, 


Lumarith Plastic Name Plates 


To make certain that the markings 
on the instrument panel before the pilot 
are clearly visible by day and night, a 
plastics fabricator has produced iden- 
tification plates made of Lumarith in 
combination with fluorescent ink. When 
the plates are viewed during the day 
the white ink stands out sharply and 
the instructions can be read clearly. At 
night the borders and trim on the plates 
drop out and only the essential word- 
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MARMAN CLAMPS 


duce 


its 
‘pm, 
ates 


Strength_Marman clamps 
hold permanently under any 
and all conditions. 

Ease of Installation_ja_. 


man’s patented design opens 
for quick, easy installation. 


Longer Life_Marman Clamps 
can be used over and over with- 
out efficiency loss. 


Prompt delivery ...made of aluminum alloy, stain- 
less and cold rolled steel in sizes and shapes to fit all 
convex surfaces. May be had with self-locking, plain 
hex or wing nuts. 
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ing, printed in fluorescent ink, can be 
seen. 

Each plate consists of two sheets of 
Lumarith. The lettering is put on the 
first sheet in luminous ink, and the 
border and trim applied with regular 
ink. Then the second sheet of Lumarith 
plastic—finished with a matt surface to 
eliminate glare— is laminated over the 
printed surface to give permanent pro- 
tection. 

The Lumarith plastic name plates 
are produced by Plastic Fabricators, 
San Francisco, Cal. Lumarith is a 
product of the Celanese Celluloid Cor- 
poration, New York, N. Y. 


@ Wherever your new car designs now call 
for a jam nut—lockwasher and nut—plain 
washer, lockwasher and nut . . . replace 
with a= single, inexpensive self-locking 
PALNUT. This saves 50% in time and labor 
—cuts fastening weight 60-90°,—reduces 
space, while providing vibration-proof se- 
curity. 


Self-Locking PALNUTS are single thread, 
spring tempered steel locknuts, easily, 
speedily applied with hand or power driv- 
ers. They are very low in. cost, light in 
weight, require only 3 bolt threads space. 


Self-Locking PALNUTS are available in 
many types for various applications, in a 
wide range of standard sizes. Send details 
of your assembly for test samples and data. 
Write for Palnut Manual No. 2 showing 
principle, advantages, application, sizes, 
etc. 


THE PALNUT CO., 60 Cordier St., Irvington 11, N. J. 


Self-Locking 


Radio-Noise- 
Suppression Capacitor 


A new Pyranol radio-noise-suppres- 
sion capacitor, designed to reduce 
radio-noise voltage from generators, 
inverters, motors, and other. equip- 
ment, has recently been brought out by 
the General Electric Company, Schenec- 
tady, N. Y. The capacitors are of the 
thru-stud type with a terminal at 
each end. One line of a d-e or a-c 
power circuit can be “fed” through the 
unit, thereby reducing internal in- 
ductance and resistance, and increasing 
filter efficiency for a given capacitance. 


TIME - LABOR 
PARTS - COSTS! 


Fastening Radiator and Trunk 
Medallions — Globe Compart- 
ment Door — Instrument Clus- 
ter—License Bracket—Mould- 
ing Strips — Engine Coil 
Mounting—Choke and Throt- 
tle Dash Mountings — Instru- 
ment Assembly, etc., etc. 











When the PALNUT is tightened, its arched, slotted 
jaws grip the boit like a chuck (B-B), while spring 
tension is exerted upward on the bolt thread and 
downward on the part (A-A), securely locking both. 


PALNUTS 





The capacitors are especially effective 
in reducing radio noise at higher fre- 
quencies, 

The physical dimensions are approxi- 
mately 134 by 3% in., and the unit 
weighs 4% oz. The capacitors are cur- 


G.E. radio-noise-suppression capac- 
itor 


rently available and are rated 0-100 
amp, 250 v maximum a-c or d-c, 0.55 
mf. They are designed to meet vibra- 
tion tests required by U. S. Army Air 
Forces Specifications. 


Fluid Heat Aircraft Heater 


Latest addition to the SRH series of 
aircraft heaters of the Fluid Heat Divi- 
sion, Anchor Post Fence Co., Baltimore, 
Md., is the Number SRH-15. Its output 
is 15,000 Btu-hr. Cylindrical in shape, 
it measures 45 in. in diameter by 18% 
in. long. Weight is 6 lb 14 oz including 
controls and accessories. 

The recently developed combustion 
process of vapor entraining utilizing a 


Fluid Heat aircraft heater No. 


SRH-15 


capillary vaporizing block in conjunc- 
tion with preheated air is used in this 
heater. It is claimed that the flame has 
such stability that its characteristics 
are the same regardless of altitude or 
speed. Barometric compensation pro-. 
vides for uniform combustion conditions 
from sea level to 40,000 ft. 


Composite Plastic 


A composite plastic, made from a 
high-tensile surface material and a 
resin impregnated wood pulp core, has 
been developed by The Glenn L. Martin 
Company, Baltimore, Md. It can be 
given varying properties of strength, 
weight and density as desired through 
the proper selection of material for the 
cuter plies and resin and filler for the 
core, can be easily molded to irregular 
shapes, and can provide special inte- 
gral high density areas for special 
stresses such as the attachment of fit- 
tings without sacrifice of lightness or 

(Turn to page 110, please) 
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STERLING SPEED-BLOC 
SANDER: 


Now you can get high-speed pro- 
duction sanding at low cost! The 
Sterling Speed-Bioc Air Drives 
Sander producés @ smooth, uni- 
form surface in less than 14 the 
time required by hand sanding. 
The Speed-Bioc is available for 


prompt delivery... now is the 
time to benefit from its time and 


Ster!ing Speed-Bloc Sander is ideal for dry and wet sanding. Air driven, it is 
absolutely safe to use with volatile liquids. 





Eliminate tedious hand 
sanding! Use the 
Sterling Speed-Bioc 
for sanding, lapping 
or polishing! 


The Speed-Bloc is simple to operate—hand 
merely guides the machine. Sanding pad oscillates at a 
high speed with a 5” stroke, making over 3000 
back-and-forth strokes per minute. Over 19,000 Sterling 
Speed-Bloc Sanders now used by auto shops, aircraft plants, 
furniture manufacturers and a ‘host of other industries. 


Ask your local distributor for a free demonstration or write! 


STERLING TOOL PRODUCTS COMPARY 


“38S East Ohio Street Chicago 11, IUlinois 
” aes Angeles and Toronto ; 
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WORKERS DO BETTER 
WITH “Galauced” Lighting 
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New Products for Aircraft 
(Continued from page 108) 


strength. Structural as well as non- 
structural applications for the new ma- 


| terial are now in the experimental 
stage. 





Glenn L. Martin composite plastic is 
procurable in specific gravities ranging 
from that of spruce and poplar wood to 
that of laminated phenolic plate which 
is about half the weight of aluminum. 
In addition to impregnated paper, ma- 
terials successfully employed for the 
face plies include aluminum alloy, phe- 
nolic sheet, fibreglas and fabric among 
others. 


Tenite Sleeves for 
Fluorescent Lamps 


Dyed by a special process, the tubes 
filter black light which activates 
fluorescent-treated dials and knobs 
on airplane instrument boards. The 
plastic filter and lamp combination 
costs a fraction of present sources 
of black light as produced with mer- 
cury vapor or carbon arc lamps. 
Furthermore, the Tenite filter re- 
quires no transformer or similar 
accessories and does not generate 
intense heat. The sleeves are ex- 
truded by Extruded Plastics, Inc., 
Norwalk, Conn.; Tenite is a prod- 
uct of Tennessee Eastman Corp., 
Kingsport, Tenn. 


Dzus Fastener 
Installation Tool 
The Topflight Tool Co., Towson, Md., 


| presents a tool for the installation 


of Dzus fasteners. When placed in 
squeezer the tool automatically pro- 
duces a flat panel with the fastener 
head flush with the skin surface. Since 
each dimple is made by the surface of 
the fastener to be used in it there is 
said to be a perfect fit. This method 
requires a grommet for the installation 
and utilizes the angular head of the 
“F” type Dzus fastener to form its own 


| dimple. 
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A CLOCK 


Much more than a timepiece was set 
into motion in 1657 when Christian 
Huyghens applied Galileo’s pendu- 
lum toa clock. This practical applica- 
tion of a scientific principle made 
possible precise, accurate measure- 
ment of time. It laid the ground-work 
for feats of navigation that revolu- 
tionized commerce; led to split-sec- 
ond timing -so essential in today’s 
machines and processes. 

In modern industry, making a work- 
ing proposition of the results of 
scientific research still brings about 
revolutionary changes. Take for 
example the way Clearing builds 
presses. The unhampered thinking of 





STARTED A 


—_ 


CLEARING 


REVOLUTION 


Clearing engineers and designers has 
time and again produced machines 
that do the seemingly impossible. A 
Clearing press answers the question, 
‘How can it be done best?” rather 
than ‘‘How is it being done?’ 

When you seek accurate, high 
speed production with presses, look 
to Clearing for machines to carry out 
your ideas for the future. You'll find 
here the skill, imagination and pro- 
duction experience and facilities ~~; 
that can make your ideas pay. /% 
CLEARING MACHINE , 
CORPORATION, 6499 
West 65th Street, 

Chicago 38, Illinois. 





PAINTED BY DWIGHT MUTCHLER 
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Continuous injec- 
tion molding and 
extruding ma- 
chine developed 
by Chrysler en- 
gineers 


Rubber and Plastic 
Parts Made at Fast Rate 


HIS continuous injection molding 

and extruding machine, in operation 

at the Monroe Auto Equipment Co., 
is in production on synthetic rubber 
link bushings for shock absorbers under 
a machine license issued by Chrysler 
Corp. Walter P. Cousino, Chrysler pro- 
ject engineer and inventor of the orig- 
inal machine, is shown at left in photo 
removing rubber links from the die, 
while a machine operator is shown feed- 
ing a link of rubber into the injection 
head. Free of flash, or waste material, 
the mat of 144 rubber bearings was 
produced in three minutes. The machine 




















AUTOMOTIVE and AVIATION 
INDUSTRIES 
Reaches 2 Important Fields 


Automotive and Aviation Industries is the indus- 
trial authority in the automotive and aviation 
manufacturing fields. 


The leading authority on the internal combus- 
tion engine since 1895, it has consistently 
increased its editorial treatment of aviation 
subjects since the beginnings of the heavier- 


than-air machines. 


Today Automotive and Aviation Industries, with 
a regular twice-a-month readership of more 
than 40,000, has in excess of 4,000 readers 


in leading aviation plants. 


More and more men in aviation are subscribing 
to Automotive and Aviation Industries every 
day. More and more manufacturers are adver- 
tising to them through this leading publication. 
Thus, both the automotive and aviation indus- 
trial fields may now be reached through this 


single medium—and at a single advertising cost. 


AUTOMOTIVE and AVIATION INDUSTRIES 
A CHILTON Publication 
Chestnut & 56th Sts. ® Philadelphia 39, Pa. 
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has produced as large an item as a 
plastic battery case in less than five 
minutes, using eight pounds of thermo- 
setting plastics. Tubing can be made 
in any desired length. 

The machine, which employs a worm 
screw similar to those found in coal 
furnace stokers, has undergone exten- 
sive experiments and has shown that it 
can step up the wartime manufacture 
of many thermoplastics and thermoset- 
ting plastics, and natural and synthetic 
rubber articles at least tenfold. 

The continuous injector consists of a 
hopper holding plastics or rubber. The 
materials are fed to a heating cylinder 
where a special churning apparatus 
keeps them evenly mixed. The putty- 
like substances are then shot under 
screw pressures up to 22,000 psi 
through a nozzle clamped to an opening 
where the die plates join. When the 
materials have filled the mold, or series 
of molds, the backpressure automatic- 
ally shuts off the feeder. 

Because of the uniform feed, and 
even mixture of materials, the curing 
time required by this new machine, as 
compared to similar materials and 
other types of machines, has been cut 
by approximately 93 per cent, besides 
the complete elimination of waste. The 
die clamping capacity of the machine 
has already been tested at 450 tons; 
the screw feed will fill any mold held 
at any pressures beyond that figure. 
When the machine automatically shuts 
off the flow of plastics or rubbers the 
worm screw reverses itself, keeping the 
materials remaining in the heating and 
feeding chambers pliable and ready for 
the next injection. 








New Method of 
Surface Inspection 


Faxfilm is a new method of surface 
inspection and comparison. By the use 
of a solvent, one surface of a plastic 
film is softened enough to permit the 
making of a contact replica of any sur- 
face. This small piece of film is 
mounted in a cardboard frame which 
fits any standard projector where it can 
be enlarged 100 diameters or more and 
shows all contours in three dimensions. 
The film can be filed for future record, 
| if desired. Faxfilm is made by R. D. 


| 


|} McDill, Cleveland, Ohio. 
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AIRCRAFT 


Lodge and Shipley’s Duomatic 
Lathes continually demonstrate 
remarkable versatility in meeting 
the special or standard 
problems of the aircraft 
industry. For example, in 
machining the revolu- 
tionary cylinder barrel 
used in Ranger aircraft 
engines. 


This new aircraft en- 
gine cylinder barrel, de- 
veloped in Fairchild’s 
Ranger laboratories, 
permits an important 
increase in air-cooled 


MMnaocia engine horse- power. 


With Fairchild’s 
unique “Al-Fin’’ pro- 
cess, the steel cyl- 


: 0 G GE & HIP 


CINCINNAT/ 25. OHIO. U.S.A. 


ENGINE > AUTOMATIC - TOOL ROOM > OIL COUNTRY LATHES 


¥? na 
“cylinder barrels 





ou can do it 


 LUOMAM 


ENGINES 


inder core is chemically bonded 
withan aluminum “‘Al-Fin’’ muff, 
permitting faster engine cooling. 
To machine these new cylinder 
barrels with the required speed 
and precision, Lodge & Shipley 
Duomatics were selected. 


The Duomatic is a full automatic 
lathe, with dual tool slides 
which can be operated singly or 
together. (See photo at left.) This 
permits more advantageous use of 
multiple tools—front and rear— 
in turning, and in straight and 
angular facing operations. For 
better, more profitable perform- 
ance, call on Lodge and Shipley 
Engineers, or write on your 
company’s letterhead for Bulle- 


tin 601 FL. 
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New Production Equipment 
(Continued from page 80) 





to 400 indexes. It may be adjusted at 
any point in the cycle. 

The travel of the grinding whee! 
carriage to wheel trimming position is 
automatic. This automatic travel can 
be made after any predetermined num- 
ber of cycles (complete revolution of 
the work) or it may operate as a tooth- 
to-tooth index. In case of index failure 
an electrically interlocked safety cir- 
cuit stops all movement of the grinding 
wheel carriage. 






Geargrind formed 
wheel grinding 
machine 











































PERMANENT MOLD ALUMINUM CASTINGS 
| CAN BE INTRICATE YET SATISFACTORY 


Let STERLING Engineers Show You How 














Many years of designing permanent molds for alumi- 
num castings have made Sterling engineers specialists 
in this type of work. Designs you may have thought 
too intricate to cast will be welcomed by Sterling engi- 
neers. You may get a solution that will lower your cost 

. and improve the quality of your product. 






Why not submit your specifications for today’s pro- 
duction or postwar designs. 


{ Sptuns ALUMINUM PRODUCTS Inc., st. Louis 6, Mo. 
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A WORK holding vise, the “Center 

Drill and Mill Vise,” as manufac- 
tured by the Universal Engineering 
Company of San Diego, Cal., embodies 
several novel features, including the 
accurate cross-center drilling of round 
stock. No moving parts are involved 
in this operation which is said to guar- 
antee permanent accuracy. The bush- 
ings through which the drill passes are 


Center Drill and Mill Vise 


interchangeable, giving a wide range in 
hold sizes. The vise will hold hexagon 
stock as well as round. Clamping action 
of the vise is the opposed jaw principle, 
thereby leaving one surface of the work 
exposed for slot milling, ete. All ex- 
terior surfaces of the vise are precision 
ground square and parallel, allowing 
it to be used in conjunction with any 
type of machine tool as a work holder. 


A HIGH speed armature straightening 
press is being introduced to the 
Mfg. Co., 


trade by Anderson Bros. 
Rockford, Ill. 

Three or more indicators are em- 
ployed to check the straightness of the 
shaft at vital points. These indicators 
are attached to one pivot shaft and are 
all swung into position and out of posi- 
tion with one movement of the hand. 
The ram is of the traveling type and 
rolls along on four pre-lubricated ball 
bearings. The hydraulic gauge is 
mounted directly on the ram. The ca- 
pacity of this press is 20 tons and its 
total length is 65 in. 
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THE CHOICE OF BETTER MECHANICS 
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SNAP-ON TOOLS CORPORATION ° 8054-1 28th Avenue « Kenosha, Wisconsin 
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iow the right 
cutting fluid pays 




















Bathe PINS or cylinder barrels... shells or ship 
shafts... plants that make them use cutting fluids— 
most often good cutting fluids. Often, however, one 
cutting fluid is expected to fit every job. Usually it 
won't, for when the operation—speed, feed, tools or 
stock are changed a new set of conditions exist. 
That means the cutting fluid factor must be consid- 
ered carefully on every job—and the right fluid 
determined for it. Such consideration pays well. 


The stainless steel parts illustrated above are a 
good example. It is obvious from these unretouched 
illustrations that the piece on the right has the bet- 
ter finish on both face and thread. This improve- 
ment over the left hand piece was due solely toa 
change in cutting oil to the right oil for the job. 
And this right oil proved to cost 14c per gal. less, 
on the machine. In this case a simple blend of 
Stuart's Thred Kut 99 was the answer—but it might 
have been any other of several Stuart Products. 


The important fact is found 








Are You Having 


in the experience and speciali- 


Troubles... zation of Stuart Oil Engineering 


in drilling hard steels 
--.machining alumi- 
num ... high speed 
turning, reaming, 
boring, or milling? 
Chances are, Solvol 
Liquid Cutting Com- 
pound will help. 
Write for further in- 


we formation. 










































































in applying proved products... 
in helping you find the right 
cutting fluid with the least 
trouble and cost to you. Let 

a Stuart Oil Engineer work : 
with you. 



































p.A. Stuart 


LIMITED 
2733 SOUTH TROY STREET, CHICAGO 23, ILL. 
ESTABLISHED 1865 





Worehouses in Principal Metal-Working Centers 


Gil co. 
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Trends in 
Aircraft Engines 


- 
‘ 


(Continued from page 25) 


pect to have engines of 8000 hp with a 
slightly higher specific weight than that 
prevailing today for military aircraft. 
He then asserted that the smallest num- 
ber of cylinders providing satisfactory 
balance, in conjunction with correct fir- 
ing order and smooth running, always 
makes the lightest engine and is the 
most generally acceptable for norma! 
use. Basing his predictions on a maxi- 
mum of about 200 hp per cylinder, Fed- 
den next attempted to assess the poten- 
tial power output and prospects of vari- 
ous practicabe types of reciprocating 
engines as at present conceived. His 
views on these aspects were expressed 
as follows: 

V-12 ENGINE — The Rolls Royce 
Griffon represents about the peak size 
for a 12-cylinder engine, but appre- 
ciable advances in power output can be 
expected by the use of high octane fuel. 
At least 2400 hp should be expected 
from this type of engine within the next 
few years. 

V-16—For certain installations there 
would be advantages in maintaining 
the small frontal area of the “V”-type 
engine with 16 cylinders instead of 12. 
To develop a normal crankshaft sys- 
tem for a high output engine of this 
type is difficult, but this can be over- 
come by taking the propeller shaft drive 
from the center of the engine. 

X-24 TYPE—The X-24 layout has 
been constructed in prototype form dur- 
ing the past 25 years. The latest ex- 
ample is the Rolls Royce Vulture of 
about 2000 hp. Many engineers be- 
lieve, however, that the difficulties of 
coupling the 24 connecting rods to a 
single crankshaft outweigh the ap- 
parent advantages of a reduction in 
weight, and it may well be that a twin 
crankshaft arrangement would be more 
satisfactory for advanced engines of 
this type. The single crankshaft lay- 
out, nevertheless, is a possible solution 
for in-line, air-cooled and liquid-cooled 
types up to 3000-3500 hp. 

X-24 TWIN CRANK — Proposals 
have been made for a twin crank “X” 
engine. By building two “V” engines 
into a common crankcase it would be 
possible to achieve an engine with lit- 
tle more frontal area than a single 
crankshaft “X” engine, with less de- 
velopment difficulties. But this type 
has no advantages over the “H” twin 
crankshaft layout for liquid cooling, al- 
though it might have some advantages 
for air-cooling. 

W-24 TWIN CRANK—Another line 
of attack on the same problem, and 
ene which has already been worked on 
in America, is to build two existing 
V-12s into a common crankcase with 
geared crankshafts. Many of the ex- 
isting parts of the 12-cylinder engine 
can be utilized. Although this may not 
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@ Forming and stamping dies from Jessop's Cast-to-Shape Tool Steels 





are of uniform quality and free from internal defects. 


These steels are melted under rigid chemical and metallurgical 
control in modern high frequency induction furnaces and the latest 
type top charge electric arc furnaces. That they are prepared to give 
rugged and continuous service has been demonstrated time and again 


under the heavy demands of wartime production. 


Reconversion to meet peacetime needs will be met faster and more 





economically when Jessop Cast-to-Shape Tool Steels are used for die 
requirements. The die is cast to the shape in which it will be utilized, 
is furnished annealed and requires only a minimum of machine fin- 
ishing. Surprising economies will be noted in time, labor, materials 


and machining costs. 


Jessop engineers are prepared to discuss with you your Cast-to- 


shape die requirements. Complete details on request. 


OTHER APPLICATIONS: 


PUNCHES @ SPECIAL GAUGES @ SPECIAL ROLLS @ PRESS TOOLS 
PAPER KNIVES @ DRAWING DiES @ RING DIES 
AND MANY OTHERS 


JESSOP STEEL COMPANY 


Head Office and Works: WASHINGTON, PENNA. 
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be the most compact way of yaining 
the desired power, the advantages of 
quick development make it worth con- 
sideration. If such a plan be followed 
using a double Rolls Royce Griffon en- 
gine, for instance, it should be possible 
to develop a 4000 hp engine. But the 
H-24 twin crankshaft engine makes a 
more compact and better solution. 
H-24 TWIN CRANK—tThe Napier 
Sabre of 2200 hp has already proved 
that the “H” type engine is a classic 
liquid-cooled type and it is suggested 
that we can look forward to ultimate 
power outputs up to 600 hp. The “H” 
engine could have 28 or 32 cylinders, 
but the crankshaft problems of the 32- 


cylinder version would be considerable, 
although the 28, it is submitted, is 
worthy of consideration, if the power 
demanded should exceed existing cylin- 
der possibilities. 

TWO-ROW RADIAL—At the pres- 
ent moment the 14-cylinder type is in 
the largest production, with power out- 
puts around 1700 hp, but the 18-cylin- 
der radial is rapidly coming into use 
with outputs of over 2000 hp. This 
type may be developed to give outputs 
exceeding 3000 hp. 

FOUR-ROW RADIAL—The logical 
successor to the 18-cylinder two-row 
radial is the 28-cylinder four-row air- 
cooled radial, eventually of some 4000- 
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MECHANICS Roller Bearing UNIVERSAL JOINTS can be re- 
moved and replaced — on the road — in fifteen minutes — with a 
wrench and screwdriver. Worn flange-type bearing assemblies can 
be lifted out simply by removing two screw bolts. Let our engineers 
help you design MECHANICS Roller Bearing UNIVERSAL 
JOINT applications that will give your new or improved models 
this and several other advantages. 
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MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner Corporation 


2020 Harrison Avenue, Rockford, Ill. 


Detroit Office, 7-234 G.M. Bldg. 








_UUU hp. The valve-operating mechan- 
ism, however, calis for considerable in- 
genuity and good design, and the satis- 
tactory disposal of the exhaust system 
1S @ momentous task, while the over- 
hung mounting ef this size requires 
careful consideration. 

SIX-ROW RADIAL—If we attempt 
to establish the largest practicable type 
from a combination of known cylinders 
and known geometric layout, we come 
to the six-row liquid-cooled radial with 
seven cylinders per 1ow, giving a total 
of 42 cylinders. Such a type, using 
seven Griffon cylinder blocks, could 
probably be made to develop over 8000 
hp; but the mechanical problems and 
the considerable difficulties in designing 
a neat layout of the induction and ex- 
haust systems might mitigate against 
rapid development. About 8000 hp in 
one unit is the limit of size of the ac- 
cepted reciprocating piston engine and 
it will offer little competition to ga’ 
turbines above this size. 

Later in his lecture Fedden had a few 
words to say about two-stroke-cycle en- 
gines. This type, he thought, was best 
suited for making the most compact 
high-powered engine for fighters. As- 
suming that the potential power out- 
put of the two-stroke is limited by the 
intensity of the heat flow, it should still 
be possible to develop at least 50 per 
cent more power for a given size than 
with a four-stroke. But there are con- 
siderable difficulties in securing good 
fuel consumption, in view of the very 
high blower power required. 

Comparing air-cooled and _liquid- 
cooled engines (Fig. 2), Fedden pointed 
out that the weight advantage which 
the liquid-cooled in-line engine has 
gained in the last few years in bare 
weight is offset by the higher penalty 
of the cooling system as compared with 
the air-cooled radial. There is. in fact, 
very little to choose between the in- 
stalled weight of high-output engines 
of the two types, the lower. bare weight 
of the liquid-cooled engine being offset 
by the higher weight of the installa- 
tion. If weight comparisons were made 
on the basis of unsupercharged engines 
the air-cooled type would show up to 
better advantage, for the liquid-cooled 
engine has beaten the other on bare 
weight because it is capable of using 
more boost. If designers of air-cooled 
engines had progressed faster with im- 
proved cooling, using designs having 
higher heat conductivity, for instance, 
the air-cooled engine would still be 
ahead in power-weight ratio as it was 
some six or seven vears ago. While 
there will undoubtedly be some reduc- 
tion of svecific weitht of new engines, 
this will be small. and the following fig- 
ures were vresented by him as a rough 
guide to future standards in this re- 
spect : Liquid- Air- 

. cooled cooled 
Lb. per hp Lb. per hp 
Bare engine 1.15 
Eingine with cooling sys- 

tem 1.30 1.28 
Total power plant less 

propellers 1.50 


Dealing with the advent of the gas 
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SEALING Out 
DIRT, MOISTURE, AIR 


SEALING Against 
VIBRATION OR SHOCK 
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SHAPES 







RUBBER 
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TO METAL OR PLASTICS 
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For Sealing Unlimited... 


RODIC RUBBER 


SEALING In 
GAS, OjL, HYDRAULIC FLUID 
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@ The ill wind of war, like all ill winds, blows some good ... for 
the pace of industrial research and production improvement is 
far higher in war than at any other time. In peace, we shall reap 
the rewards not only of victory, but also of industrial progress. 


Rubber is a perfect example. If you have any idea that industry’s 
uses of rubber, industry’s ways of processing rubber, were at 
their peak upon our entrance into war, you are dead wrong. The 
developments of the past twenty-seven months have equalled 
those cf the previous twenty-seven years. In many of them, 
Rodic Rubber chemists and engineers have pioneered. 


These developments by Rodic are broad, basic, fundamental. 
They include successful new methods of bonding rubbers and 
synthetics to both metals and thermo-setting plastics. They 
include an astounding new time-saving process for the vertical 
molding of seamless tubing. They include many other short-cuts 
that can let you manufacture your war product today, and your 
post-war product tomorrow, faster and cheaper and better than 
you ever thought possible. mi 


When your mind embraces the word “rubber”, train it to add 
also the closely allied words “synthetics” and “plastics.” We 
know the whole field—and our experience is at your command, 
along with our production facilities, geared up to produce fast 
and in volume. 

Do you know all the ways in which we can make rubber serve 
you? Write, wire or phone us today! 
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turbine, Fedden said it had been shown 
how well this form of prime mover 
could be installed and he considered 
that unless the installation of the re- 
ciprocating engine was taken more seri- 
ously in the future it would be more 
rapidly overtaken by the turbine than 
was often suggested. 

Although the quickly detachable 
“standard” power plant will remain 
with us for some years yet, Fedden 
said, the reduction of drag will become 
so important that the engine must 
eventually be completely buried within 
the envelope of the wing, except on the 
smaller types of civil aircraft. In 
England, as well as in Germany, buried 
engines and shaft drives were in an ex- 





























perimental stage at the end of the last 
war. For long-range fighters and mail- 
planes buried engines are of great im- 
portance. 

Sir Roy then referred to an illustra- 
tion (Fig. 3) showing a suggested ar- 
rangement. This scheme, he said, over- 
comes the interference caused by three 
comparatively large projections on a 
thin, low-drag wing of about 60 ft 
span. There are two air-cooled radials 
with combined bevel drive, extension 
shafts and right-angled gear drives to 
three-blade tractor propellers. 

“There is no doubt,” said Fedden, 
“that we are about to enter, through 
the medium of the gas turbine, an era 
of ducts; and to ducted installations for 


e Just as American aircraft are 
designed for specific fighting jobs 
— Acadia Synthetic Products are 
processed and cut, molded or ex- 
truded to meet special needs in 
this plane. 

Whether you require resistance 
to air, light, petroleum, ozone, age 
—or properties that are found in 
natural rubber, and some that are 
not, Acadia has synthetics to meet 
your needs. Acadia can deliver the 
characteristic, or combination of 
characteristics you desire, in shapes 
formed to closest tolerances. 

Acadia engineers are ready to 
help you on any problem involving 
the possible use of Acadia Syn- 
thetics. Write us today. 
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reciprocating 
lower specific fuel consumption, which 
in turn would entail more careful study 
ef direct fuel injection in conjunction 


engines we must add 


with the use of the 
supercharger.” 

On the subject of the gas turbine 
ard jet propulsion, Fedden suggested 
that the relatively low efficiency at low 
speeds with jet engines might necessi- 
tate combining jet and propeller pro- 
pulsion, and he produced an outline 
sketch (Fig. 4) showing a multi-stage, 
axial-flow gas turbine unit driving 
contra-rotating pusher propellers and 
having secondary propulsion from jet 
reaction, the proportion being probably 
of the order 70:30. The installation is 
shown with divided exhaust ducts dis- 
charging outside the propeller disk, but 
there will undoubtedly be many alter- 
native methods of installing such a 
power plant. 

““Adequate efficiency, flexibility 
stability of operation of multi-stage, 
axial-flow compressors and_ turbines 
will only be achieved by patient de- 
velopment,” said Fedden. “In addition, 
there are many problems to be solved 
relating to turbine materials, blade 
vibration, differential expansion andiso 
on. We must be prepared to vlan our 
development program wisely and not 
be tempted to rush into production with 
partially developed designs. In the gas 
turbine we may expect to have a prime 
mover with altogether new standards 
of reliability and performance. Some 
outstanding advantages should be re- 
duced drag and weight of power plant, 
the provision of a smooth torque char- 
acteristic, elimination of mechanica! 
chatter and intermittent exhaust noise, 
and possibly the use of kerosene or 
some similar high flash-point fuel.” 


exhaust turbo- 


and 


Penn Salt Organizes 
Export Department 


Pennsylvania Salt Manufacturing 
Company announces the organization 
of an Export Department at the Com- 
pany’s main office in Philadelphia. Mr. 
John H. S. Barr has been appointed 
manager. The formation of an Export 
Department is a result of the com- 
pany’s study over the past year of the 
possibilities for postwar business in all 
Latin American countries including 
Cuba, Haiti, Jamaica, and Puerto Rico. 


Emergency Set of 
Plug Gage Blanks 


The George Scherr Company, New 
York, N. Y., makes available its new 
Atlantic emergency set containing 36 
cylindrical plug gage blanks in steps of 
1/16 in. with handles as illustrated. 
This emergency set will permit any 
shop to produce any size plug gage 
from .29 in. to 1.000 in. on a cylindrical 
grinding machine. Atlantic plug gage 
blanks are oil hardened throughout, 
shank finish ground and centers on 
both ends are lapped. Thus, it is neces- 
sary only to grind the blanks to pro- 
duce a commercial finish gage. 
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GEMMER 
STEERING 
GEARS 


Simple Design—extreme sturdiness—use of 
anti-friction bearings at all critical points 
—make adjustments and servicing almost 


non-existent in Gemmer Steering Gears. 


The life of the Gear is the life of the 


vehicle—steering is easy—remains easy. 


Additional oustanding features of Gem- 


mer Steering are: 


Gear Teeth That Roll—No sliding contacts 
between gear teeth. The hourglass worm 
bears on teeth that roll, providing highest 


efficiency—smooth easy transfer of power. 


Stability—Inherent design banishes “lost 
motion” and reduces wear to the least 
possible minimum. Steering is always firm, 
responsive, positive, with absence of rub- 


bery feeling or wander. 


Gemmer Steering has demonstrated its 
worth in all types of peacetime and war- 
time. automotive vehicles from lightest 
passenger cars to heaviest buses, trucks, 
roadbuilding machinery, agricultural trac- 
tors—is doing an equally satisfactory job 
on a wide variety of vehicles and small 


boats for our armed forces. 


GEMMER 
MANUFACTURING COMPANY 


6400 MT. ELLIOTT AVE. 
DETROIT 11, MICH. 


































ALMOST 
NMON-EXISTEN 


GEMMER... Pioneer of 


High Efficiency Steering 
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War Contract Termination 


(Continued from page 18) 


(5) basis of compilation of costs in- 
cluded in claims. 

The training program for subcon- 
tractors and vendors should be supple- 
mented from time to time by instruc- 
tions from contractor’s field representa- 
tives at the time of checking a specific 
subcontractor’s claim. At such time 
the contractor’s representatives can di- 
rect the attention of his subcontractor 
to variations from standard procedures 


Ee VALVYV E 


1901-1941 Carroll Avenue, Chicago 12, Illinois 
DETROIT 


LOS ANGELES 


or from applicable regulations and 
other deficiencies in the preparation of 
his claim, thereby preventing a repeti- 
tion of similar errors in the future. 
Section 17 of the Contract Settle- 
ment Act provides for the formalization 
of defective or informal contracts. Ac- 
cordingly, contractors should review 
the status of their agreements with the 
Government to see whether there are 
any which need to be formalized. If 


cOMPANY 


PHILADELPHIA 





there are any, this should be done prio: 
to termination. With respect to the 
matter of terminating contracts for de- 
fault in connection with the curtail- 
ment of procurement, recognition 
should be given to the fact that the 
War Department’s oft-stated policy is 
not to terminate contracts for default 
when the real reason for termination 
is the Government’s convenience. It 
should be pointed out, however, that 
under the Uniform Termination Article 
the Government reserves the right, 
even in the case of a general termina- 
tion of war contracts to terminate for 
default where the contracting officer 
finds that the contractor is in gross or 
willful default. Accordingly, it would 
be very well for any contractor who is 
substantially in default to see if he can 
extricate himself from this position in 
order to make certain that the contract- 
ing officer concerned does not, as a re- 
sult of misapprehension of the circum- 
stances or otherwise, find him to be in 
gross or willful default. 

At the time of the receipt of his no- 
tice of termination, the contractor 
should determine at once whether the 
termination is one for the convenience 
of the Government or of the customer. 
A termination for the convenience of 
the customer, of course, is of no con- 
cern to the Government and must be 
handled in accordance with customary 
commercial practice. 

Termination inventories should be 
physically segregated in separate ware- 
houses or storerooms, carefully identi- 
fied and maintained under the control 
of a representative of the contract 
termination supervisor, so that no re- 
movals of such stocks can be effected 
without a proper requisition by means 
of which the necessary credit may be 
made to the claim. This will eliminate 
difficulties when the inventories are in- 
spected and reviewed by representa- 
tives of the Government. Where space 
permits, locations for the storage of 
termination inventories should be ar- 
ranged for now. 

Therefore, any contractor who de- 
sires to simplify his termination prob- 
lem should endeavor to decide imme- 
diately just what he is going to do with 
the materials of various types. He 
should decide whether he intends to 
make a demand on the Government for 
their removal pursuant to Section 12 
of the Contract Settlement Act, whether 
he is going to enter into a storage 
agreement, or whether he is going to 
follow some other course. Prime con- 
tractors in particular should review 
this problem with the procurement 
agency having cognizance over their 
contracts so that when the time ar- 
rives for taking action they will know 
what they are going to do. Contrac- 
tors who desire to exercise their rights 
under Section 12 of the Contract Set- 
tlement Act with respect to the removal! 
and storage of materials should make 
a careful examination of those Sections 

(Turn to page 208, please) 
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The most complete catalog of AIRCRAFT FASTENERS ever published 


Just coming off the press is this new catalog of:“‘National” 
Aircraft Fasteners. Complete tables of AN and NAS 
Bolts, Nuts, Screws, Rivets and many special products 
are contained in its nearly 150 pages. 

Index tabs and clear readable type, plus handy size, 
make this an easy book to use. For a personal copy, please 
address a request on your company letterhead. 

Our engineering and metallurgical experience, modern 
manufacturing and heat-treating facilities, large ¢apacity 
and closely integrated production layout, including our own 
wire mill, equip us to give our customers exceptional service. 








SPECIAL “AIRCRAFT PARTS 


National Aviation Products include 
a, ial parts, such as earbu- 

motor mounting holts, 
Sreialies eyeBolts, brake adjustment 


screws, gyroscope struts, dome nuts 
. wt teeajuak ee. Consult us for 
. help on any special fasteners. . 
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THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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Typical Results Attained by Plunge Grinding 
Threads and Forms with a Crusher Dressed Wheel 


ae 
ABSORBER a SPACER | 


SHOCK . IMPELLER | 


GOVERNOR ©“. PROPELLER | 
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SLEEVE 


. SHEFFIELD CORPORATION 
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Getter Molding Coutrol with 
BIRDSBORO’S NEW Hydraulic Plastic Press 


Extreme flexibility in its op- 
erating pressures and speeds 
in combination with safety 


in operation and its easily 





cleaned surfaces have earned 
for this new Birdsboro self- 
contained hydraulic molding 
press ready acceptance for job 
molding and for larger scale 


laboratory applications. 





If your problem involves 
modern methods of pressing 
plastic parts, write us for de- 
tails on this latest addition to 
the Birdsboro Hydraulic Plas- 


tic Press line. Do it today! 
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For additional infor- 
mation send for your 
copy of the Birds- 
boro Hydraulic Press 
Catalog. 


BIRDSBORO STEEL FOUNDRY & MACHINE COMPANY 
BIRDSBORO, PA. 





HYDRAULIC PLASTIC PRESSES 


September 15. 1944 When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 


STRIES 





SP & 


ONLY 2 PARTS 


BOTH IDENTICAL 








The basic design of the AMP Splicing Terminal, using identical 
ends with a knife-switch wiping action, has proven so superior 

conventional splicing methods that AMP now introduces a 
disconnect splicing system to cover a wide variety of adapta- 
tions. Typical examples are shown here. Each of these incor- 
porates the same exceptional electrical and mechanical charac- 
teristics inherent in the basic design. All current carrying parts 
are integral stampings of pure electrical copper, having mini- 
mum weight. No reduced conductivity alloys. 

Write teday for your copy of AMP Bulletin 31 





















































“PRECISION ENGINEERING APPLIED TO THE END OF A WIRE” yf 


AIRCRAFT 
1521-55 M, 4th ST., HARRISBURG, PA. MAAN 
AIRCRAFT- MARINE PRODUCTS INC TELEPHONE: HARRISBURG 4-0101 va 
a e $ vic 
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-A&MACCESSORIES, LTD., TORONTO. CANADA SOLDERLESS WIRING DEVICES 





Ss please mention Al TOMOTIVE and A VIATION INDUSTRIES 








{ COMPARATIVE BONDING QUALITIES OF RUBBER AND VARIOUS SYNTHETIC RUBBERS 


Materials | Natural Rubber | Reclaim Rubber |  Buna“S” | Buna “N’” Thiokol 
Aluminum 2S and 3S Good Good Fair Good x 
Black Iron Good Good — Good Good 
Brass 70/30 or less Good Good Good Good 
Bronze Poor Poor Poor Poor _ 
Cadmium Plate Good Good Good Good 
Cast Iron _ Good Good Good Good 
Chromium Plate Fair Fair Fair ‘Fair 
Copper } Poor “Poor ~ Poor 
Dow Metal Good | Good Good 
Galvanized Iron __Poor is Poor Poor 
Lead Good Good Good 
Stainless Steel Fair Fair fa ek, ‘Fair 

Steel Good "Good Good 
Carbon the Good Good 
Wood > Good Good 
~ Celotex | Good Good 





Poor 
































NOTE: ORCO engineers are conducting additional tests on these materials. Complete information on all materials listed and many 
| others is obtainable upon specific inquiry. 





In planning the design, construction and operat- bonding qualities of the indicated materials. 


ing efficiencies of machinery of all descriptions, Limitations of space make it tnppasiile to list 


the multitude of materials on ‘Whith factual 


information on adhesion qualities is available 
one has to KNOW the adhesion qualities of from ORCO engineers. 


the specified materials. 


where rubber and synthetic rubber must be 


bonded to metals and other materials, some- 





This storehouse of accumulated experience is 
The above chart summarizes the results of exhaus- available to YOU. It is part of what we term 


tive tests conducted by ORCO engineers on the "“ORCO-OPERATION". , 


1164 § : 
JUL oie J. 
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THE WH/0 RUBBER LOMPANY - WitouGHsy. Ona 


BRANCHES: DETROIT » NEW YORX «+ CHICAGO + INDIANAPOLIS +» WASHINGTON + CLEVELAND 
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GEARGRIND Type 24-48 handles either coarse or fine 
pitch gears with diameters up to 24”, and 48” between 
centers. It is mounted on an extremely heavy base and 
the grinding wheel column is exceptionally rigid. 


Production has been more than doubled with this 
machine, due to a combination of many advanced fea- 
tures which include much faster indexing, more rapid 
travel of the work table to and from the work, simpli- 
fied push button controls and operator convenience. 


The low base provides a low center line of the work. 
Work areas are painted spot light buff. The result is 
better visibility, easier, faster inspection, and increased 
safety for the operator. 


GEARGRIND Type 24-48 is a noteworthy addition to 
our complete line of machines for the Formed Wheel 
Grinding of external and internal gears, external and 
internal involute splines, straight splines, serrations 
and racks. Catalog on request. 
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FEATURES 


Indexing ot both ends of stroke or tail stock end only. 


Index cycle stop selection from 0 to 400, adjustable 
of any point in cycle. 


Pre-determination of time for trueing wheel and avto-~ 
motic travel of grinding wheel carriage to wheel trim- 
ming position. 


Electric sofety circuit stops all carriage movement in 
cose of index failure 


Motor driven work heed 
spindle permits checking work 
runout with indicator. 


Takes either 4 to] trimmer 
for coarse pitches or 6 tol 
trimmer for fine pitches. 


All piping and pump ot reer, 
enclosed in removoble cover 


for easy access 
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J PROVING GROUNDS —™A%, tants wane cos on 
° : ED PISTON RINGS 
+ Around the clock, around the * 
world—in 80 types of Allied ee 
war planes; in destroyers, sub- “ns @ 
‘ 
6 marines, escort and landing - 2 
craft; in tanks, trucks, jeeps — A 4 Bu eneer | 4 Lor j 
American Hammered Piston Mi ‘ 
- f Rings prove their absolute cor- : 24 Lit are 
a rectness for every purpose. 8 s 8 Bc 
B-7 9 Je 
Koppers Company, American B i 
3 Hammered Piston Ring Division, 


Baltimore, Maryland. 
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The WRIGHT COMBINATION 


for Production 


WRIGHT’S WALL BRACKET JIB CRANE, used in conjunction 
with either the WRIGHT HAND-OPERATED CHAIN HOIST or the 
WRIGHT ELECTRIC HOIST, is the right combination for more 
efficient production. This combination is extremely desir- 
able for supplementary use to the overhead traveling 
crane or monorail track, or for individual use on the side 
of shops, or in bays as illustrated, 

Your local WRIGHT distributor is well-qualified to sug- 
gest methods for both speeding production and saving 
money. You will find him listed in your metropolitan classi- 
fied telephone directory. If your problem is special, ask 
your distributor to call a WRIGHT engineer, who has had 
years of experience in solving material-handling problems. 


WRIGHT MANUFACTURING DIVISION 


York, Pa., Chicago, Denver, Los Angeles, San Francisco, Portland, New York 


AMERICAN CHAIN & CABLE COMPANY, unc. 


BRIDGEPORT + CONNECTICUT 


In Business for Your Safety 


7200" 
FAdH AWN 


neon loetnessarne ies sieecrncrrareesecceraten aeonmieeehiiecseeh 
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ALUMINUM’S “PORT OF EMBARKATION”—out- 
side Reynolds’ great plant at Listerhill, Ala., millions 
of pounds of aluminum ingots await their swift trans- 
formation into sheets for airplane wings, foil to protect 
supplies, hundreds of other uses. Reynolds has rolled 
more light-gauge aluminum than any other company. 








LDS ALUMINUM: 


A shortage turns into abundance...and America gets more efficient weapons 


HEN snarling Axis planes swarmed over 

Europe’s sky, they thundered out the 
inescapable fact that this was to be a war of 
light metals—of aluminum. 


At that time, Germany was making three 
times as much aluminum as the United States. 


This was a plain warning of peril to America. 
Heeding it, Reynolds Aluminum went into 
action. On its own resources, Reynolds set up 
huge new aluminum plants .. . started the 
long fight to end a shortage of aluminum that 


could be disastrous for this country. 


Today, the success of this struggle is appar- 
ent in one great fact of American aluminum 
production... output is now more than enough 
to fulfill minimum war needs-+<that is, alumi- 
num for our growing thousands of warplanes. 

The hard-won abundance of this vital metal 
REYNOLDS 
Oe 
ih 
Kain, 6 
MeTau 


means that aluminum can now be 
applied to dozens of uses where 
lightness plus strength will mean a 
more efficient weapon for airfield 
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landing mats; gun mounts; cartridge cases; 
hundreds of other war uses. 


“THE FUTURE THAT COUNTS MOST” 


Reynolds has its plans, and its definite pro- 
gram for peacetime application of aluminum’s 
magic to hundreds of new uses; but the men 
of Reynolds have taken to heart the words of 
Robert P. Patterson, Under Secretary of War 
... The future that counts most,” said Mr. 
Patterson recently, “‘is that stretch of time 
between this day and that day on which the 
last shot of this war will be fired. 


**Aluminum, alone of the three controlled 
materials, is meeting production schedules on 
military requirements; but for any of us to 
interpret this as a signal to take it easy is an 
error. Our opportunigigs to serve our fighting 
men can be as inexhaustible as is our debt to 
them for what they do.” 


Reynolds intends to meet this challenge 
to produce, in its 40 plants, for ‘the future 
that counts most.” 
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WEAPON OF AIRBORNE INVASION... 
airfield landing mats, potent weapons of 
attack, are now made of tough aluminum 
alloys, strong enough to withstand the 
j unce of giant bombers, 
REYNOLDS METALS-CO., 
Aluminum and Parts Div., Layisville 1, Ky. 
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The nation’s food basket rolls on rubber. From 
coast to coast huge fleets of motor carriers are 
rushing produce to distant markets y%& So vital is 
this service that split-second schedules are impera- 
tive. Obviously, this calls for the finest in equipment 
which operators everywhere recognize includes 
the safety standard of the world... genuine 


Bendix-Westinghouse Air Brakes %& 





VITAMINS MUST BE BROUGHT TO MARKET 





Bendix-Westinghouse and its nation-wide chain of 
Authorized Distributors are, to a man, interested 
in explaining what the world’s finest Brake and 
Pneumatic Controls can do to step up your service. 


Their counsel is entirely free and without obligation. 


BENDIX-WESTINGHOUSE AUTOMOTIVE 
AIR BRAKE COMPANY .. . ELYRIA, OHIO 





AIR BRAKES 


AND PNEUMATIC CONTROL DEVICES 
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"Plenty Tough” 
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Profilometer checks surface fin- 
ishes down to millionths of an inch. 


They say, “‘Neither 
hell nor high water 
can stop a PT,” and 
the box score these 








—_— 





> more-than-a-mile-a- 


\ 
~ 


minute midgets have 
piled up with their 
slashing hit-and-run plays just about puts 
the ball game on ice when they go to bat 
for Uncle Sam. 

One thing is sure, this Navy team of sea 
sluggers is no place for softies—either men 
or equipment. In men and particularly 
motors, PT's demand and get the best! Building 
engines like those which power the mos- 
quito fleet means working to degrees of 
accuracy undreamed of in peacetime. Yet 
today these superb power plants are being 
mass-produced in unbelievable quantities. 
New production “know-hows” did the job. 





MANUFACTURING CO. 
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McAleer was privileged to contribute 
some of this “know-how” by developing 
a “‘tailored-to-the-job” greaseless type com- 
position that consistently met every pre- 
scribed Micron finish requirement 
demanded by exacting Naval specifications 
covering certain vital engine parts. 

Meeting this need for finish perfection is 
nothing new to McAleer. It starts with the 
precise compounding of formulas in our 
modern laboratories followed by rigid 
control through all phases of manufacture. 

Because quality-controlled finishing mate- 
rials are the products—not the sidelines of 
McAleer, this Company is qualified by 
years of experience and unusual abilities 
to help solve your most vital war or postwar 
finishing problems. Whether they involve 
metals, plastics or both—/et McAleer start 
at the finish! 


® . Manufacturers of Quality-Controiled 
Finishing Materials, Military Aircraft 
Sub-assemblies and Pyrotechnics. . : 


a ROCHESTER, MICHIGAN 
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THE HARDEST METAL MADE BY MAN 





METAL CUTTING 


ARE THEY ALL IN YOUR -POST- WAR PLANS? GRINDING 


o/s a tool, Carboloy* CUTS METALS at unprecedented production INSPECTION 
rates ¢ « « As a die, Carboloy DRAWS AND FORMS metals into parts of 
mirror-like finish, split-hair accuracy « « « As a matrix for diamonds, Car- 
boloy reduces dresser costs on GRINDING « « « As a wear-resistant metal, PLANT MAINTENANCE 
Carboloy replaces quick-wearing MACHINE PARTS « « « As a long-life 
gage material, it aids INSPECTION work « « « even on your MAINTE- 
NANCE, installing machinery, wiring, etc., Carboloy—as a drill—saves MACHINE OPERATION 
time, penetrates concrete, etc., incredibly fast. : 
Take full advantage of the “hardest metal made by man’”’ not only PRESS WORK ON i 
throughout your plant but also as wear-proofed, long-life parts on the 
products you sell. *Carboloy Cemented Carbide METAL o£ @ 


CARBOLOY COMPANY, INC. 


11151 E. 8 MILE BLVD., DETROIT 32, MICHIGAN 


BIRMINGHAM e CHICAGO e CLEVELAND e LOS ANGELES e MILWAUKEE e NEWARK 
PHILADELPHIA e PITTSBURGH e THOMASTON, CONN. 


' For Cutting 
For Cutting ez EEC 
cA R B L " eT rere 
| Az. Ferrous Metals 


TUNGSTEN CARBIDES * « » TUNGSTEN CARBIDES WITH TANTALUM AND/OR TITANIUM CARBIDES 
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NEW PESCO ELECTRO-HYDRAULIC 


Wee Tichigé 


Here’s another important PESCO engineering 
development that’s destined to broaden the use 
and efficiency of hydraulic systems. 

This new Electro-Hydraulic Power Package 
is a complete hydraulic system in itself .. . 
compact ... light in weight . . . combining in 
one unit a reservoir, an electrically-driven 
pump, a pressure relief valve and a pressure 
switch. 

It’s designed to be installed close to the hy- 
draulic cylinder, eliminating long runs of lines, 


SEND FOR THIS BOOK “Pressurized Power and Controlled 


increasing the efficiency of the hydraulic sys- 
tem and reducing the number of operating 
parts to a new minimum. It will deliver pres- 
sures up to 3000 p.s.i., and features the superior 
performance made possible by PESCO pressure- 
loaded bushings. 

Designed for the newest aircraft, the PESCO 
Electro-Hydraulic Power Package has many 
applications in modern industry. For now, you 
can transmit controlled hydraulic power wher- 
ever you can run a wire! 


WRITE TO... 


Flow by PESCO"’. This book pictorially tells the story of PESCO 


equipment, manufacturing facilities and engineering service. A copy 


will be mailed promptly upon request. 


11610 Euclid Avenue 
Cleveland 6, Ohice 
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BESLER POWER BRAKES 


...because these well known vacuum brakes, proven 
superior by many years of rugged service, give you 










* Instant Braking Action * Quick Release * Maximum 
Power Range * Positive Leak-Proof Construction * Auto- 
matic Self Compensation * A Minimum of Working Parts 
* Freedom from Servicing Problems * Resistance to Rust 
and Corrosion * Brake Power Regulator * Reactionary 
“Pedal Reflex” * Quick, Easy Installation 
ey Where else can you find these multiple advantages? Only AAC- 
‘ ‘ ~ BESLER POWER BRAKES have them all! See your brake 
: e equipment dealer today, or write. 


POWER CONTROLS DIVISION 


BURBANK, CALIFORNIA 


IRCRAFT / CCESSORIES ‘ORPORATION 


ENGINEERED POWER CONTROLS © PRECISION RADIO and ELECTRONICS 


Burbank, Calif. New York, N. Y. Kansas City, Kans. i 


Cable Address: AACPRO ' 





Prolonging the service life of bearings two-fold, even three-fold — reducing 
trom acid oil conditions - giving a more durable contact s » without lesser 
friction value... INDIUM does all these, though present in such small quantity 
called the “bearing vitamin”. 


Applied through plating and diffusion into the 

is placed where needed, and does not alter the n ip of the alloy 
HoT =F-be bole tM obvar- West-J le) apeclel io) am ear tel aboot. betetc-Collttd-)amt- Wm D)(-1-1-) M-s elon bel-MBeet-0.<-) amr- bole 
of aircraft engines, has rolled up impressive ‘‘field’’ proof of the remark 
able “wearability” of INDIUM-treated bearings 

If you deal with bearings, or non-ferrous metals in any appli 

INDIUM specialists show what INDIUM might do for you 

making the metal more durable in every way 


We will be exhibiting in Booth B-612 at the 
g 


National Meta! Exposition in Cleveland 


The Vil [ | Corporation eo) America 


Uae he Val, Fe - 


New York Office: 60 East 42nd Street, New York 17, N. Y. 
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Fabricated by Us for 
Other Manufacturers 


@ This picture shows only a few of many 
different kinds of metal tubing and stamp- 
ing assemblies—fabricated by Noblitt- 
Sparks—to go into the products of other 
manufacturers. But this may suggest some- 
thing that our company might make for 
your company—now or later—to your 
advantage as well as ours. 

Noblitt-Sparks makes and forms metal 
tubing into any shape—welds it to other 
parts stamped from metal — assembles, 
plates or paints the entire unit—ready to 
go into your product. 

With 11 plants and 25 years of expe- 
rience in manufacturing, Noblitt-Sparks 
may have exactly what you need in engi- 
neering assistance and production facili- 
ties. When you have a specific job in 
mind, write or call... 


Pan ae ea 


Vice-President and Director of Manufacturer’s Parts Division 


NOBLITT-SPARKS INDUSTRIES, INC. + COLUMBUS, IND. 








NOBLITT-SPARKS 


INDUSTRIES 


FABRICATORS OF METAL TUBING AND STAMPING ASSEMBLIES TO MEET YOUR NEEDS 
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CONTOUR MACHINING — Today's fastest, most economical 
_ method for shape cutting. DoALLs in every department provide 
a hundred short cuts to increased production. 


EPARTMENT 
ecial tools, dies, 
expertly cut 


finished. 





Super nd Colloidal Dust Inspection Laboratory 
Sertace Grinders “*nding Wheels a Collectors Vatiable Speed _.GAGE BLOCKS j 
‘4 “\ Oo / 


Pulleys 


f and 
SN 7 ” \eheel = 
Magoeic Cac vp i 
Coolant Systems 


and } 


Selectro SPLLOWASTER 


and 
Soluble Oils 


INDUSTRY’S NEW SET OF TOOLS 
You will find our 265-page Handbook on Contour Sawing Interesting. Write for your free copy. 


CONTINENTAL MACHINES, INC. 
1323 S. Washington Ave. * Minneapolis 4, Minn. 
Sales & Service Offices: Baltimore, Boston, Chicago, Cleveland, Denver, Detroit, Erie, Houston, Indianapolis, Los Angeles, 


Milwaukee, Minneapolis, New Orleans, New York, Orlando, Philadelphia, Pittsburgh, Rochester, Rockford, St. Lovis, 
San Francisco, Seattle, Toledo, Tulsa, West Hartford. 
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Removal of sheet stock from incoming cars 


is first step " Jasl 700g 


MATERIAL HANDLING SYSTEM 


®@ The employment of “AUTOMATIC” Tier- 
ing Fork Trucks in handling sheet stock from 
its arrival through various processes of manu- 
facture is a definite answer to efficiency as 


well as low costs. 


Sheet stock is quickly unloaded from the box 
cars, taken directly to storage and tiered 
by the "AUTOMATIC," thereby eliminating 
needless handling and delay. Ceiling space 


is utilized, and high, orderly stacks are quickly 
and easily accessible. 


Thus the continuous flow of materials, made 
possible by "AUTOMATIC" Tiering Fork 
Trucks, insures fast, low-cost, daily handling 
which helps materially to speed up operations. 

. Find out just how you can apply the 
"AUTOMATIC" Tiering Fork Truck to your 
handling needs — write today. 

* 


MANUFACTURERS FOR OVER THIRTY FIVE YEARS flectnic Propelled INDUSTRIAL TRUCKS 
AUTOMATIC TRANSPORTATION CO. 


57 sea 


CHICAGO 20, ILLINOIS 
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OUTSPEEDING 


>» F Prompt removal by air to base hospitals is just one reasoH™ 
mortality rate among our seriously wounded in this war ist 
Over mountains and deserts, over routes that vary from a few? ms 
our winged ambulances carry their precious loads. Until the last woun 
man has been brought to the source of the best possible care, 
they fly on, stopping only to load and unload. 
American Bosch aviation equipment contributes importantly to the stamina 
of American planes in every task of battle and transport. Aviation 
magnetos carry on from sea level to 7 miles up — in air temperatures 
that vary from +150° to —70°, in a matter of minutes. 
Starting vibrators get planes off the ground faster. And gasoline fuel injection 
equipment adds another notch to American plane superiority. 
Over a world battlefront today, and around a shrunken globe tomorrow, 
American Bosch research, engineering counsel, production and maintenance facilities will 
continue to serve all branches of the internal combustion industry. 


AMERICAN BoscH CORPORATION ¢ SPRINGFIELD, MASSACHUSETTS 


. 


TIVE ELECTRICAL PRODUCTS ¢ FUEL INJECTION EQUIPMENT 
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W. F. and John Barnes machine equipped with 
tool heads and fixtures designed by user. Cylinder 
block is shown positioned for drilling. 


Two cylinder blocks showing 
boles on the water side which 
have been drilled and tap- 
ped. Holes in top and bot- 
tom of block are also shown, 


312 Ss O0UTH 


142 


WATER 





per Month 


COLLABORATION BETWEEN MANUFACTURER AND USER PRODUCES 


MORE THAN DOUBLES 


@ Here is an interesting example of how 
a large motor manufacturer collaborated 
with our engineers in designing and 
building special machine tools to suit 
their job. As a result, cylinder block 
drilling was increased from 720 blocks 
per month to 2,000 blocks per month. 
In addition to increasing production, 
one Barnes machine with one operator 
replaced six single spindle drilling 
machines. 


This manufacturer uses three Barnes 
machines in his production line. Dril- 
ling and tapping heads on these ma- 
chines are of his own design. One 


yy FF . 


BLES 5 tee 


JOunN 


ROCKFORD, 





PRODUCTION 


machine drills holes on both water side 
and valve side simultaneously. The 
second machine is used to tap all holes 
on both sides of the block, except the 
angular holes. The third machine taps 
all holes on top and bottom of block. 
Roll conveyors and small power hoists 
are used to handle the blocks from one 
machine to the other. 


You may be confronted with similar 
problems. Our designers will be glad 
to collaborate with you in‘designing a 
machine for your needs. Submit your 
machining problems to us for recom- 
mendation. There is no obligation. 


ILLINOUS, U.S.A. 
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Interior of Velon will make any model look like 
something brand new in cars. 

For Velon, Firestone’s new wonder fabric, 
opens a whole new world of color in car uphol- 
stery. The lightest, gayest of tints. The richest of 
deep tones in any effect, from quiet dignity, to 
brilliant gem-like sparkle. In an infinite variety of 
patterns. 

All in a material more practical than ever used 
for car interiors before! Velon never fades. Non- 
inflammable, stainless. Resists grease, acids, alka- 
lis, solvents. 

It can always be wiped fresh as new with a 


ANOTHER CONTRIBUTION TO A BETTER WAY OF LIFE by 





over the NBC network. 
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Firestone 
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damp cloth. Velon’s original colorful beauty is 
virtually everlasting! 

And so, apparently, is Velon itself. Test instal- 
lations of Velon in public vehicles overburdened 
with wartime traffic show NO signs of wear after 
three years! 

Never before such beauty for upholstery and 
interior decoration. Never before such durability! 
Change or no change in exterior lines, first post- 
war models can have new, almost revolutionary 
sales appeal—with Interior of Velon! 

P.S. For completely modern seating make the 
cushioning Foamex, Firestone’s foamed latex. 





“Trade mush—peensunced Vel-lon 


" 
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TO MANUFACTURERS NOT YET USING 


] HARDENING OF TOOL STEEL 





A few tools and machine parts cold treated 
in one plant are shown on the table of the 
Deepfreeze Cascade —120° F. Industrial 
Sub-Zero Chilling Machine. 


Here’s How Others 
Are Getting the 
Advantages of 


Deepfreeze Sub-Zero Temperatures 


@ Deepfreeze Industrial Sub-Zero 
Chilling Machines are being used 
daily to harden cutting tools, stabi- 
lize gauges, shrink many steel parts 
for assemblies of various types, and 
to cold test aviation instruments and 
parts. For instance, tool life of high- 
speed drills, used to drill 4 holes in 
a yoke lever part, was increased over 
500% by cold treating in the shop 
of one large machine tool manu- 
facturer. 

Equally remarkable results were 
obtained by using Deepfreeze sub- 
zero temperatures to stabilize gauge 
blocks and lapping flats, with the 
result of increasing their life 2000%. 
Another manufacturer uses a Deep- 
freeze Industrial Chilling Machine 
with automatic feed to shrink valve 
insert seats for engine blocks with a 
saving of $3,675 per year over the 
cost of dry ice. These are but a few 
of the many applications manufac- 


4 


CEDITEEIE 


TRADE MARK DEEPF REEZE REGISTERED UNITED STATES PATENT OFFICE 


Industrial Chilling Equipment for Shrinking, Testing, Hardening and Stabilizing Metals 


turers are finding for Deepfreeze 
Sub-Zero Temperatures. 


How to Determine What 
Benefits You Can Get 


From Cold Treating 

To determine the exact benefits that 
your company can derive from apply- 
ing cold treating to your production, 
consult the Deepfreeze Engineering 
Service, which is conducted express- 
ly for this purpose. Your inquiry will 
not obligate you in any way. 


Pree cee New 
Cold Treating Textbook 


A new 40-page booklet containing com- 
plete up-to-date in- 
formation on cold 
treating and includ- 
ing new procedures, 
applications, per- 
formance data sto- 
ries, etc., has just 
been published and 
A will be sent to you 
upon request. Write 
for Bulletin No. 1-4. 


“ . 
ol oA tell 





Only Motor Products can adi. a “DEEPFREEZE”’ 





























2 SHRINKING OF METALS 


Shrinking an airplane landing strut in ¢ 
Deepfreeze — 120° F. Industrial Sub-Zero 
Chilling Machine for shrink-fit assembly, 


Time reduced 50°, — production doubled. 





STABILIZING OF METALS 


Stabilizing gauges and gauge blocks to 
within .000002” in a Deepfreeze — 120° 
F. Industrial Sub-Zero Chilling Machine. 


TESTING OF INSTRUMENTS 


festing aviation instruments, metal and plas- 
| tic parts in a Deepfreeze Model D-70 Indus- 








trial Chilling Machine to insure perfect oper- 
' ation under stratosphere flying conditions. 
f 
cada a. 








2314 DAVIS STREET 
NORTH CHICAGO, ILLINOIS 
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Division of Motor Products Corporation, Detroit, Michigsa 
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This Sav-Way multi-purpose internal grinder has 17 


“ne specific features—the features which you production 
120° 


men have asked for. Neoprene insulated against 
vibration, distortion, mis-alignment. Equipped with the 
famous Gold Seal Spindle—the spindle that breathes! 
Combines accuracy and stamina with the speed, flexi- 


bility, and wide range adaptability so necessary in the 


ment. The coupon will bring complete 


description, specifications and prices. 


(tl 


BOX 11/7, HARPER STATION, DETROIT 13, MICH. 


BUILDERS OF HAND AND HYDRAULIC INTERNAL GRINDERS ° PRODUCERS OF GOLD SEAL SPINDLES 
PLUG GAGES ° MICROMETER CHECKERS ° PRECISION AIRCRAFT, AUTOMOTIVE, AND ORDNANCE PARTS 
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A Partial List of Indus- 

tries for Which Presstite 

has Successfully Devel- 

tte Special Sealing 
mpounds: 


For the Aircraft Industry: 
Sealers for— 

Integral Fuel Tanks 

Fuselage Seams 

Drop-off, Expendable 
Fuel Tanks 

Gun Turrets 

Synthetic Glass 

Instruments 

Intercoolers 

Air Ducts 

Insulating Dissimilar 
Metals 

Seaplane Floats 


Sealers for Domestic and 
Commercial Refrigera- 


tors 

Bonding and Sealing Low 
Temperature Insulation 
in Refrigerated Rooms 


For the Railroads: 


Sealers for Insulating, 
Soundproofing and 
Weatherproofing of 
Railway Cars—Sealing 
Car Windows and Spot 
Welded Seams 


For the Building Industry: 
Roof Coatings, Caulking, 
and Waterproofing 
Compounds 


For the Shipbuilding Industry: 

Insulation Adhesive. and 

Sealers— Rust Preven- 
tive Compounds 


For the Automotive Industry: 


Special Adhesives and 
Salers 


For the Construction Industry: 
— for Jointing Sewer 


pes 
Sealers for Waterproofing 
Excavation Work 


Miscellaneous: 

For Glazing Greenhouse 
Windows 

Extruded Caulking Com- 
pounds 

Ammunition Paints 

Plus Many Special Prod- 
ucts for the Army and 
Navy 


Our Engineering, Technical, 
and Laboratory facilities are 
at the service of any indus- 
try with a sealing problem. 





PRESSTITE 


CMLING IMPOUND 





PRESSTITE ENGINEERING CO, 3926 Chouteau Avenue, St. Louis 10, Mo. 


For the Refrigeration industry: 








Fuel Tanks in | 
Curtiss-Wright’s «*«Commando’* 


Sealed With PRESSTITE 


Extruded Sealing Tape 


The riveted wing tanks of the Curtiss-Wright giant 
C-46 “Commando” transport are sealed with Presstite 
Extruded Fuel Tank and Seam Sealing Tape, Type 
SMS-50Z, in all riveted seams— meeting Curtiss Process 
Specification S-367A. Presstite Brush-On Sealer, Type 
SM-52C, is brushed on over rivets and joints inside of 
the tanks. In addition, all riveted fuselage seams in the 
C-46 are made rain-tight with Presstite Extruded Seam 
Sealing Tape. 

This example of the use of Presstite Sealing Com- 
pounds by the aviation industry is only one of the many 
instances where Presstite Sealants have been developed 
to solve specific problems. 


Your sealing requirements may not be as complex as 
those in the aircraft field where extremes of temperature, 
variations in pressure, and constant flexing of joints 
must be overcome. 


But whatever your sealing needs now and in your 
postwar planning, bring your problems to Sealing Spe- 
cialists. We'll gladly work with you and your engineers 
— write today. ; 


Sales Offices: Los Angeles 21, Calif., 2145 Bay St. * Detroit 2, Mich., 6432 Cass Ave. 
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Less Machining 


Advanced foundry technique and 
greater accuracy in production 
reduce need for machining to a 
minimum. 


e e 
Accurate Dimensions 
Casting lay-out engineering, gage 
and checking fixture inspection 
and production precision, assure 
exact dimensions. 


Uniform Quality 


Strict inspection schedules and 
thorough laboratory control, sup- 
ported by X-ray inspection and 
spectographic analysis, guard 
Permite’s uniformly high quality. 
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The aircraft industry uses PERMITE 
Aluminum and Magnesium Alloy Cast- 
ings because they save time and money, 
afford three outstanding advantages. 


PERMITE means rigid adherence to your 
specifications. Great strength, with no 
excess weighi .. . freedom from porosity 
.. . better machinability . . . perfect 
uniformity . . . all of which are important 


‘to you. 


Let us show what PERMITE can do in 
meeting your casting requirements — for 
current production or postwar designs. 


ALUMINUM INDUSTRIES, 
Cincinnati 25, Ohio 


Detroit: 
809 New Center Building 


Inc. 


Los Angeles: 
324 North San Pedro Street 
Chicago: 
616 South Michigan Avenue 


ee 
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WHY PERMITE) CASTINGS ARE BETTER! 





PERMITE awuminum And MAGNESIUM ALLOY CASTINGS 
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ONE OF THESE ficli-(ail APPLICATIONS MAY SU 
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THE ANSWER TO YOUR FASTENING PROBLEM! 


Tapped threads are often a weak spot in light metal or 
plastics products. But they needn't be! Aircraft manufac- 
turers have solved this problem—and you can too—by 
protecting tapped threads with ‘‘Heli-Coil'’ Screw Thread 
Inserts. ’ 


Heli-Coil"’ Inserts are precision-shaped helical coils of 
stainless steel or phosphor bronze wire. They engage 
tapped threads of the American National System, protect- 
ing them against abrasion, stripping and seizing. 


“Heli-Coil” Inserts weigh about 1/5 as much as solid 
metal bushings, and occupy about 1/2 as much cross 


47-23 35th SPREET 


sectional area in the boss. They are installed much 
easier and faster than solid bushings. 


Today, ‘Heli-Coil"’ Inserts are used for original installa- 
tions in Army, Navy and transport aircraft engines, acces- 
sories and parts . . . as well as in salvage, maintenance 
and field servicing operations. What ‘‘Heli-Coil’’ Inserts 
have. done in these applications, they can do for your 
products! Write today for detailed engineering literature. 





FOR HIGHLY-STRESSED THREADED PARTS, A VARIATION OF THIS 
INSERT. KNOWN AS THE “‘AERO-THREAD” SYSTEM, IS AVAILABLE. 











U.S. and Foreign Potents Issued and Pending 


THE SCREW SYSTEM WITH THE ANTI-FRICTION THREAD LINING 


LONG ISLAND CITY,1],N.Y. 
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Inside a tank, every cubic inch of space is precious. 
Tank engines must be as compact as possible, and 
here as in so many other military, naval and indus- 
trial applications, Cone-Drives do what would be vir- 
tually impossible with other forms of gearing. 


Here you will find a single Cone-Drive gear on the 
crankshaft driving two Cone-Drive pinionson “vertical” 
shafts each of which in turn drives two camshafts. 
Each Cone-Drive pinion has to outlast and carry the 
load transmitted by two conventional worm gear sets, 
each larger than the Cone-Drive unit. Thus one Cone- 
Drive gear has to deliver the power transmitted by 
four conventional gears. In addition, the Cone-Drive 
ased here also provides a step-up in ratio, simplify- 
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Ask for the following manuals: 
CW-41A (for Design Engineers) 


CONE-DRIVE DIVISIO 


CW-41B (for Executives) - 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 





 § . 
\ Ford-designed and Ford-built 
500 horsepower V-8 tank en- 
‘\ gine, weighing only 1500 Ibs., 
>” employs Cone-Drive gearing to 
~ operate the intermediate drive 
shafts, between crankshaft and 
camshafts, saving both space 
and weight. 


ing and reducing the cost of the gears at the other 
end of the shaft. 


That sort of performance is inherent in Cone-Drives 
—in which the gear envelops the pinion and fhe 
pinion envelops the gear, producing maximum area 
contact and maximum teeth in contact. Cone-Drives 
take only an average of 24 the room and weigh only 
around 14 as much as conventional right angle gear- 
ing of the same load capacity. 


You'll find Cone-Drives in many everyday products 
when the war is over. In the meantime, if you don’t 
know the “why and how” of Cone-Drives, we will be 
glad to tell you about them. 


MICHIGAN TOOL COMPANY 
7171 E. McNichols Rd., Detroit 12, U.S.A. 



































PROGRESSIVE PLANTS HAVE 


Glangel 6 Pronching 


for GREATER ACCURACY 





Scrap was reduced 97% when gun 
barrel rifling was changed over to broaching. 


GREATER SPEED 





Switching this hydraulic cylinder from 
boring to broaching cut production time 4812 min- 
utes on one operation alone. 





The radius on the end of the tongue 
had been formed by a shaving die. Changing to 
broaching improved finish and accuracy and en- 
tirely eliminated breaking out of the tip under 
die pressure. 

The modern manufacturer cannot afford to overlook the possibilities 
of broaching. It will cost you nothing to find out how broaching can 
improve production in your plant. Get in touch with the nearest 
Detroit Broach representative or with either plant and a competent 


engineer will be glad to give you complete cost and production data 
AS without obligation. 





20201 SHERWOOD AVENUE DETROIT, MICHIGAN 
9308 SANTA MONICA BLVD. BEVERLY HILLS, CALIFORNIA 
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‘threading Precision begins here | 


This Micrometer Grinding Gauge determines the proper amount of grind for 
Namco Circular Chasers, and then checks the accuracy of the Chasers after 
the grind. 

Long runs of Class 3 threads start with precision—and precision is maintained 
throughout the run, because Chasers are reground on blocks that support them, 
and returned to head to cut identical threads without adjustments or variation. 


Namco Self-opening Dies with 
Circular Ground Thread Chasers 
Cut Production Costs because 


... Chasers may be ground through ...they eliminate “experimental” 
270° circumference cuts—no spoiled work to increase 
... they maintain accuracy through- costs 
out the run ... grinding off as little as .008” per 
us . . . reground Chasers may be replaced grind increases Chaser life 20 to 
for Multiple Circular Hollow Milling in two minutes, without disturbing 50 times 
Cutters. These cutters are interchange- - 


able with Circular Thread Chasers in the setup 
the same Self-opening Diehead. 


Namco Micrometer Gauge is also used 


New Catalog D-42B gives you complete details. 





| 170 EAST 1318’ STREET + CLEVELAND, OHIO 
“7H ACME-GRIDLEY 4-6 AND 8 SPINDLE BAR AND CHUCKING AUTOMATICS » SINGLE SPINDLE AUTOMATICS + AUTOMATIC THREADING DIES 
AND TAPS * THE CHRONOLOG + LIMIT AND CONTROL STATION SWITCHES + SOLENOIDS + CENTRIFUGES > CONTRACT MANUFACTURING 
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... 10 KEEP EM FLYING...TO KEEP INDUSTRY'S WHEELS TURNING...TO KEEP 'EM ROLLING 


Supplying tools to America’s aircraft industries and 
to the armed services for the maintenance of our 


war planes is one of Duro’s important war jobs. 


In this assignment, as in those of supplying tools 
to the Armed Forces, War Industry and Automotiye 
Industry, Duro-Chrome Tools are living up to 
their quarter century reputation for being “Dog- 


gone Good Tools’. Back of this reputation are 


Duro’s exacting standards for quality . . . our com- 
plete facilities for the manufacture of tools from 
molten metal to the finished product . . . our billion 
tool manufacturing experience . . . and our continu- 
ous engineering attention, over the years, to design 
improvement. 
Duro Metal Products Company, 
2649 N. Kildare Avenue, Chicago 339, Illinois. 


OVER A BILLION BUILT SINCE 1916 


ALSO MAKERS OF DURO MACHINE TOOLS 
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Ro samer BLADES that are—longer wearing, harder, 
tougher, better cutting—those are the results of Wet- 
more REAM-MOR processing. 





These new blades were developed through long 
research and experimental work done by Wetmore 
metallurgists and engineers, in the laboratory, plant 
and field. They are the product of broad reamer ex- 
perience and a desire to create an economical high 
speed steel blade specially processed, that would 
have the wear resistant qualities of “premium” alloys. 























Developed by a reamer manufacturer especially 
for better, low cost reaming, Wetmore REAM-MOR 
Blades are another example of Wetmore Quality Tool 
Service. Available for all model Wetmore Reamers— 
why not try a set and increase production, reduce 
grinding—and lower blade costs. 

















Send for the New REAM-MOR blade bulletin for complete details. 


WETMORE REAMER CO. 


421 North 27th Street, Milwaukee 8, Wis. 
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Several important types of Whiz Hydraulic Fivids are manu- 
factured by R. M. Hollingshead Corporation, a major supplier 
for Army and Navy Aircraft. 

Of these fluids, two types are currently in great demand. 
Both conform fully to Government specifications. Each is sup- 
plied in two grades. 


TYPE AND GRADES INDICATED USES CHARACTERISTICS 
Wuiz Castor Oir Base Type SivaeM esate lathamtemenaete-telite ng Non-gumming 
Grade C—Light systems, shock absorbers, strut tion and cor 
Grade A—Heavy shocks, retractable landing gears. flui “ y. Gr 
Other mechanisms where specified. Grade A for 





uw foletr-abtecbectbel-sme Lelehtuelan: 
age metal, synthetic or natu 
Wuiz PETROLEUM BasE TYPE Maintains stable fluidity. Grad 
Grade L—Light | Wola UCT mn tome Lthweses¥-Lalemn o}tlela mmm @laeltg ini a 60°F : 
> ane aa ae peratures down to — 
Grade M—Medium mechanisms where specified. iit weal aiiaes ral bA Gaenc 
eetelaachatta —50°F 








Your inquiries about these hydraulic fluids will receive prompt 
attention. Our engineers will gladly work directly with your 
engineers in designing special chemical products to meet un- 
usual requirements. R. M. Hollingshead Corp., Aviation Products 
Division, Camden, N. J.; Toronto, Canada. 


BUY MORE BONDS! é / 


{ 
ALSO MAKERS OF WHIZ RUST PREVENTIVE COMPOUNDS, COMPOUNDED LUBRI 
CANTS, LUBRICATING OILS, AND CLEANING COMPOUNDS FOR AIRCRAFT 
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STELLITE cast alloy, a 
new development of 
Woodworth and Stel- 
lite engineers. 

Stellite cast alloy 
gages are non-cor- 
rodible and non-mag- 
netic . . . have a low 
co-efficient of friction, 
low affinity for other 
materials and a low 
co-efficient of expan- 
sion close to steel. 
Write for circular No. 
44-S. 


The new LIMITROL 
comparator gage re- 
duces inspection time 
to one-fourth that of 
other methods. 

The LIMITROL checks 
pitch diameter, lead, 
taper, angle, out-of- 
roundness and straight- 
ness. It eliminates 


“‘feel’’ and reduces 
scrap. Write for circu- 
lar No. 44-L. 














The N. A. Woodworth Company’s objective in the 
industrial world is to produce the most accurate 
tools with the longest possible service life at the 
most reasonable cost. 


Woodworth engineers are constantly searching 
for new ways and means to increase production speed 
and reduce production costs. An outstanding example 
of Woodworth’s ability was the development of 
Stellite Cast Alloy Gages which outwear steel 15 to 1. 


The N. A. Woodworth Company will continue to 
give industry today and tomorrow “‘firsts” in gaging 
that will increase production and reduce costs. 





ACCURACY YOU Ww CAN TRUST 


WOODWORTH . 


N. A. WOODWORTH CO., SALES DIVISION, 1300 E. NINE MILE ROAD 


PRECISION GAGES . PRECISION MACHINED PARTS ° 


DETROIT 20, MICHIGAN 


HEAT TREATING ° PLATING 
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‘THE STANDARD HOSE FITTING’ 
ON ALL ARMY AND NAVY COMBAT AIRCRAFT 


; 3 PIECES (each repiaceasie) 


] ASSEMBLY WITHOUT SPECIAL 
peeteo) Sram, femme dict. B43, 11, icmmen : 
ADJUSTMENT AFTER ASSEMBLY. 
FITTINGS CAN BE REMOVED 
FROM HOSE AND RE-USED 
OVER 100 TIMES. 


N= vokoltnn Melon's tole Gakol. 


JACKSON, MICHIG-AN, U.S. 4 
LOW PRESSURE © MEDIUM PRESSURE * MEDIUM HIGH PRESSURE + BULLET SEALING HOSE LINES 


303 WAREHAM BLDG., HAGERSTOWN, MD.—1709 W. 8TH, LOS ANGELES—PRENCO—72 STAFFORD ST., TORONTO, ONT. 
PERMANENT LICENSEE: WAGNER ELECTRIC CORPORATION, 6400 PLYMOUTH AVENUE, ST. LOUIS 14, MISSOURI 
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“Every Pound Saved on a Delta Airliner 
: Has a High Monetary Value” 






SAYS GEORGE R. CUSHING 
OPERATIONS MANAGER 
DELTA AIR LINES 























PRE aes | 


’ 








ae : oe | 
“The value of a pound of pay load during the life 
of an airliner has been variously estimated. The 
* exact value will, of course, vary with the degree of 
utilization of the equipment. 

“Certainly, during this period of capacity loads, 
every pound which can be saved has a high mone- 
tary value, and will at times be priceless. 

“A few pounds saved may mean that another BOOTS NUTS SAVE UP TO 60 LBS. 
soldier gets home for his last leave, that another m, PER PLANE 
war-valuable shipment of express gets through on : 
ti that a k A ow. d e Being ‘all. iattal, they are TOUGHER 

ime, or that another sack of mail can go aboard. and SAFER-as well as LIGHTER. 
In Delta we prefer not to express such things in © Can be used overland over again. 
dollars and cents. © “Outlast the plane.” 
. > . ilit 
Send for Free Boots Weight-Saving Booklet Today . ae. on every type of military 
Actual weights of over 250 different self-locking © Will be standard on eanercial planes 
nuts used in aircraft, comprehensively reviewed for after Victory. he 
the convenience of aircraft designers, engineers, e Approved by all. government aviation 
operating and maintenance personnel. Copy will — 
be sent you, free, on request. BOOTS WING-STYLE 
Motion Picture —“All Work And No Play”—16 mm. sound—30 minutes —— 
Write for information (W6S. 8-32) 
The comparable fiber- 
SELF-LOCKING NUTS collar nut is 96.4% 
heavier than this all- 
D metal self-locking 
ie A, WOT TORT Boor Tag : 5 Ong steel nut. 
Boots Aircraft Nut Corporation, General Offices, New Canaan, Conn., Dept. H 
Representatives in New York - Chicago « Detroil# - Indianapolis « Los Angeles - Kansas City « Dallas + Toronto + Montreal - Vancouver 
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THEY MUST BE GOOD 


The battle record of American fighter pilots plainly says, “They must 


be good!” %* Here at home, our firm resolve is that the engines 


we supply them must be good too—the best that care and precision 


and long experience can produce. Allison has built 


and delivered more than 


50,000 such engines 


to the U. S. Army Air Forces. * In 


service that covers every front, 


planes powered by these en 
have helped to run 
an impressive score 
against enemy air- 
craft. * This is an 
indication of qualities 
useful not only in war but 
in engines to power the 
planes in which you 

will travel when 

peace has been 


won, 


gines 


oP 


POWERED BY ALLISON 


P-38—Lightning 
P-39—Atracobra 
P-40—W arhawk 
A-36 and P-51 —Mustang 
P-63—Kingcobra 


More than 50,000 Allison engines 
built for the U. S. Army Air Forces 
power the above planes. 


LIQUID-COOLED AIRCRAFT ENGINES 





(/ KEEP AMERICA STRONG  \ 
\e BUY MORE WAR BONDS, MOTORS 


—— 
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— Mion GM 


DIVISION OF 1] GENERAL 





Indianapolis, Indiana 
Every Sunday Afternoon 
GENERAL Motors SYMPHONY OF THE AIR— NBC Network 
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Out of the Nation’s War Plants Comes 


OAKITE 


TRACE MARE FEE U.S PAT. OFF. 


CrysC 


TRADE MARK REG. U.S. PAT. OFF. 


PROCESS 


A low-cost chemical conditioning treatment for steel and 
iron surfaces and fabricated work that inhibits rust 
and solves the problem of paint adhesion 














This new, scientifically engineered Oakite development, now successfully 
used on many different types of war materiel, can be employed on a wide 





variety of peacetime products to which paint and similar organic finishes are 
applied and where surface protection is a prime factor. 


Performs THREE Functions In ONE Operation! 


Performing THREE distinct functions in ONE time-saving operation, Oakite 
CrysCoat No. 86, an integral part of the Oakite CrysCoat Process, marks 
an important advance in the surface preparation and conditioning of fer- 
rous metals before painting. Used in automatic pressure spray machines or 
by tank immersion method, Oakite CrysCoat No. 86: 


ay Removes light oils, grease, drawing lubricants, shop dirt 
2) Imparts a microscopic protective crystalline coating that inhibits surfaces against rust 


© Provides surface grippage that assures firm, TENACIOUS ADHESION of paint or other organic finish 


Free Special Service Report Gives You Details! 


A FREE 3-page Service Report gives you operating details, describes methods of applica- 


tion and the many advantages resulting from the use of Oakite CrysCoat No. 86. Write 
‘ for your copy today. : 


OAKITE PRODUCTS, INC., 28A Thuntin St., New York 6, N. Y. 
Technical Service Representatives Located ia All Principal Cities of the United Stotes and Conade 





CLEANING 





MATERIALS ..METHODS...SERVICE y FOR EVERY CLEANING REQUIREMENT 
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The Japs have not liked the Helldiver since it 
first appeared in that destructive attack on their 
shipping at Rabaul on Armistice Day, 1943. This 
advanced type dive bomber has since been 
smashing the Japanese over a wide area. Soon 
known as the Navy's "Sunday punch," the Hell- 
diver has been adopted by the Army and Ma- 
rines for ground attack. Bigger, faster and pack- 
ing a heavier load of bombs—large and small 
—than its predecessors, the Helldiver unleashes 
a tornado of machine gun bullets over enemy 
ships or ground installations after dropping its 
bombs. 

The Helldiver's wings fold upward so that two 
can be handled at one time on a carrier's ele- 


Member of the A.C.C.A. 






5301 W. ROOSEVELT ROAD 
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AG 


Engineering Representatives in Principal Cities 
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vator; greatly increasing the attacking strength 
of carrier-based dive bombers. 

No piece of fighting equipment is more se- 
verely strained than a dive bomber. Those pull- 
out stresses are worse than abusive, yet this 
plane has proved as staunch as it is deadly. 

We rejoice in the belief that a share of the 
ruggedness of this outstanding plane is con- 
tributed by the super-tough drop forgings which 
we have furnished for the parts subjected to 
shocks and stresses. As the demand from many 
fronts for more Helldivers grows, increasing 
quantities of these drop forgings have been 
called for—and we have delivered. 

Our modern plant is producing airframe drop 
forgings exclusively. The inquiries of plane and 
engine builders for drop forgings of any size 
and type are solicited. 


CHI cAGoO 









































wW On the Modern 


“OTACE COACH” 


It’s a far cry from the old-fashioned stage coach to the 
swift, modern, streamlined airliner, but this progress 
typifies American imagination and initiative at work— 
the dreaming and the doing of men who possess abid- 
ing faith in the greatness of America’s destiny. 

There’s a striking parallel between the modern air- 
liner and the production achievements of Continental 
Die Casters. Here the “streamline era” began before 
the war started when traditionally indolent die casting 
methods were superseded by new techniques which 
made possible tremendous strides in production. 

The urge to accomplish great results in war 
production has since won for Continental the leader- 
ship in die casting. Today we are looking forward to 
post-war opportunities because the methods and 
efficiency developed by our engineers on war work 
are applicable to peace time die casting on the pro- 
duction line. We invite you to consult Continental 
engineers on any problem which involves the use of 
die castings in your post-war problems. 





9615 GRINNELL AVENUE 


a 





PHOTO: COURTESY AMERICAN AIRLINES 











ASH TRAY COVER 


This streamlined ash tray cover is fashioned 
to serve the needs of tomorrow on a sleek, 
modern car. It can be made finer and faster 
by die casting because of revolutionary new 
methods developed by Continental engzineers. 
It is one of many streamlined designs which 
can be die cast with greatest economy and 
the finished product is a thing of beauty. 








CONTINENTAL DIE CASTING CORPORATION 


SUBSIDIARY OF F. L. JACOBS CO. 


DETROIT 13, MICHIGAN 
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LIFTING DRY SAND IS NO FUN! 


A.100 pound bag of dry sand is heavy enough. But to oil absorption keeps it light—provides protection 


soaked with water, it weighs 125 pounds and is that much against increased weight and decreased capacity offered 
harder to lift. by no other comparable material. 
Resilient parts of a plane—gaskets, packing, seals, 15% to 25% lighter than many other synthetic rubbers 
hose, accumulator bags, diaphragms—may also take on Closely controlled oil swell to insure dimensional stability of parts 
additional weight—by absorbing petroleum products with Operating range from —65° to +250° F. 
which they are constantly in contact! Not included in the Abrasion resistance 50% better than natural rubber é 
Beg _ : 7 Minimum tendency to cold flow after taking initial deformation 
original design, this dead weight handicaps plane per- even at elevated temperatures 


formance—reduces speed—lessens pay load. Swelling of All highly important qualities in aircraft applications! 
liners may decrease capacity of hose, accumulator bags, 


fing You need these properties in resilient materials used in 
or other similar parts. 


the presence of oil and gasoline. Let our Technical Service 
Hycar synthetic rubber /icks both of these problems. Staff help you solve your individual problems. Hycar 
Light in weight to begin with, Hycar’s superb resistance | Chemical Company, Akron 8, Obio. 


HAyear 


Reg. U. S. Pat. Of. 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Syithitic Rubber 


Correct pronunciations and meanings of commonly used synthetic rubber names and terms are given in the new pocket-size 
Hycar Glossary. Write for free copy. . 
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CABLE 
TERMINALS 


All Sizes and Types 
That Meet ALL Industry 
Specifications* 





POULSEN 
NARDON 


INC. 


Terminal Box 2398 
Los Angeles 54, Calif. 
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Regardless of the make of your photo- 

copying unit, Hunter Hecco-Dyzed 

papers will enable you to turn out 

clearer, more legible reproductions. 

We'll gladly send you free paper 

samples, or if you prefer, send us one 

of your originals. We'll return it with 

a reproduction. Compare it with the 

work ag nage ny and you'll 

agree that for quality, it has to be . ° ° 
HUNTER. wren Yes, there’s plenty of difference in photo-copying papers—the 


same difference that shows up in your reproduction work, depending 


©@ Concentric circles have - i 
anon. M on whether you use Hunter Hecco-Dyzed or ordinary paper. 


Depth of black in the photocopy negative is indispensable for 

© Cigee peraliel don’t sharp detail when reproducing all kinds of engineering work. Without 

it, fine lines burn out and many lines appear fuzzy and uneven. 

© Fine lines reproduce. Hunter papers have a maximum of silver, to give you plenty of depth 

© thins Gk ao eal of black. Close parallel rulings don’t fill in, hair lines show up clean 
end strong. and firm, and intersections reproduce without diffusion. 


. ee ee ‘ And Hunter papers have this outstanding 


quality, too . . . they’re UNIFORM, both in 


time of exposure and time of development. 
@ Variations of cross- 


hatching show clearly. 's | 
4. 0h La be shown! Callthe Hunter Electro- 


Copyist distributor (his name is in the classified 
*phone book), or send us one of your originals. 
a be nee, at Hunter Electro - COPYIST We'll return it with a sample of the kind of 
confusing. — goeaating, Tee reproduction work you should be getting— 
copying. Six sizes. Prices and can get dependably—if you specify Hunter 

from.. Hecco-Dyzed Papers. 


57-50 te $3000 
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What you want te know 
abou? ANPT Fine Threed Gages 


What they are . . . What they do... 

to use them. You'll find everything in quick, 
complete, workable detail in this new 
P&W Booklet ! 


American war planes have demonstrated beyond 
question their ability to absorb heavy punishment 
and still fly. One reason is the excellence of the 
threads in the aircraft pipe fittings that carry vital 
gas and oil. Army and Navy specifications for these 
threads are necessarily rigid. They must hold tight, 
never leak, never shake loose under vibration . . . 
Cutting these threads is a precision job. 
Then every thread must be inspected indi- 


W hen writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 


vidually to make sure beyond any doubt that it 
will assemble correctly either here at home or on 
far distant flying fields. The lives of our American 
pilots depend on this inspection. 


The new Pratt & Whitney ANPT (Army Navy 
Pipe Thread) Gages provide this quick and posi- 
tive inspection ... tell almost at-a glance if a 


thread meets the rigid government specifications 
or should be discarded. 


It’s an important subject . . . complex to under- 
stand. But we have covered it fully in a form easy 
to grasp in this new Pratt & Whitney booklet just 
off the press. Simply write on your own company 
letterhead for a copy of our booklet on ANPT Pipe 
Thread Gages and it will be mailed at once. 
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The gear teeth in your Fuller transmission may 
not bé shaped like the tear-drop . . . the root 
from which all streamlining stems, but in prac- 
tice they are similar. In their research, Fuller 
engineers sought a design which would provide 
simplicity, strength, and resistance to wear, plus 
smooth, quiet gear-meshing. The resultant 
streamlining of the Fuller gear tooth, as radical 
a departure from standard practice as the stream- 
lined train, is the reason why Fuller transmis- 


sions run quietly, shift easily and wear longer. 


FULLER MANUFACTURING COMPANY, KALAMAZOO, MICHIGAN 


Transmission Division 


INED 
TH 











Unit Drop Forge Division, Milwaukee, Wisconsin 
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Used on the Martin Mars 


PANELYTE Aircraft Flooring, molded of high-strength, 
laminated phenolic plastic, weights approximately 1% pound 
less per square foot than other floorings of equal strength 
and capacity. Developed by the Glenn L. Martin Company 
and installed in the Martin Mars, this new type flooring 
consists of a flat top surface molded to a web, which, for 
greater strength, may be reinforced with aluminum alloy 
| inserts. The non-skid, morocco top finish lightens the plane 
| by eliminating the need for floor covering. Requiring no 
special procedure or bracing, it is quickly installed. It is sup- 
plied in 11 grades to meet varying strength requirements. 








Used on the Martin B-26 


PANELYTE Heavy Duty Cargo Flooring is ideal where 
plane loading surfaces are subjected to abnormal stress and 
strain. Designed to withstand the abuse of loading and un- 
loading tanks, machinery, etc., this shock-proof flooring is 
constructed of high-strength PANELYTE cured to the 
top and bottom of a tough plywood core. Easily fabricated 
by standard wood-cutting tools, PANELYTE Cargo Floor- 
ing is shipped ready for installation. The morocco top sur- 
face does away with labor and expense of providing and 
fitting floor covering. Rugged, yet light in weight, this floor- 
ing meets cargo service specifications. 


Samples and data on these light weight PANELYTE floorings furnished 
on request. Our Engineering Staff will be happy to assist in the design of 
laminated plastic parts for mass production. Write for “Data Sheets”. 
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Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, 
Denver, Detroit, Kansas City, Los Angeles, Montreal, New Orleans, 


St. Lovis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 





At take-off speed, the centrifugal pull 
on each of the hollow steel blades of 
a 16%-foot propeller on one of our 
largest and fastest aircraft is 97 tons 
—or a total of 582,000 pounds on 
the 3 blades. 


That’s a terrific force—and an im- 
portant reason why electric furnace 
steels are used in the manufacture of 
large-diameter “prop” blades. Only 
electric furnace steel can consistently 
meet the exceptionally rigid specifi- 
cations, pass X-ray and other exact- 
ing tests, and provide high resistance 
to erosion from water spray, sand 
and gravel in the air. 


There’s another reason, too, why 
thousands of hollow steel “prop” 
blades are made of Republic Electric 
Furnace Steel—the steel that’s always 
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as UNIFORM and CLEAN and 
SOUND as the most expert furnace 
practice can make it. 


The process by which these blades 
are made is exacting—involves 100 
separate operations. The steel must 
not vary or interfere with rapid flow 
through the various production steps. 
It must be consistent in physical, 
chemical, welding, machining and 
heat treating properties. It must be 
homogeneous—free from imperfec- 
tions which could cause rejection at 
final inspection and loss of irreplace- 
able time and costly effort. 


Let us tell you how Republic Electric 


REPUBLIC 


Furnace Steels can help YOU pro- 
duce better products, too—to meet 
keen competition in peacetime mar- 
kets. When you use these fine steels, 
consistent uniformity predetermines 
costs. Freedom from practice-upset- 
ting variables insures maximum re- 
sults from mass production methods. 
“Targeted” quality possible only in 
electric furnace melting hits narrow 
specifications on the nose. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Divisione Massillon, Ohio 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Berger Manufacturing Division + Culvert Division 
Niles Steel Products Division ¢ Steel and Tubes Division 
Union Drawn Steel Division ¢ Truscon pony 
Export Department: Chrysler Building, York 17,N.¥. 





ELECTRIC FURNACE STEELS 


- ft 


” 
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INTERNAL TYPE 


Nationa Aircraft STANDARD 50 





EXTERNAL TYPE 


Nationat Aircrart Stanparo 5] 











aldes Truarc presents a significant advance in retaining rings. 
It spreads or contracts without distortion; always retaining its perfectly fitting circular contour. 
For thrust-load fixing, and shaft and housing applications, Waldes Truarc provides 
distinct advantages over nuts and bolts or wedges and washers .. . it reduces dimension 
and weight . . . saves material . . . cuts manufacturing time . . . simplifies assembly and 


dis-assembly. On request, we will gladly furnish samples and full data for your tests. 


U. S. Patent Re 18144. Sole Manufacturers in U. S. A ~ ALDEs 


Ment 


WALDES KOH-1-NOOR-INC. ?NING 


Canadian Representative: Prenco Progress and Engineering Corporation, Ltd., 72-74 Stafford St., Toronto 











LONG ISLAND CITY:-N.Y. 
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A 2 fl T ® Wits a THES MEW WE Whe accurate Voegutins becomes | 
ast and automatic en e exact “‘set’’ torque is 
’ ccu rate e ex orquing — reached, the SENSORY Mechanism sends three simul- 
taneous nerve naipes to the operator’s muscular contrel. 
center, instantly re aes the tension by reflex action. 
Recorded through three channels—sight, sound and feel- 
ing—all three at once—or by any one of them individually. 
automatic reflex torquing is obtainable under every work- 
ing condition, in spite of operator’s physical handicaps— 
deaf, blind, or maimed, or ogres of i of inattentiveness. 
This new Sensory feature is into standard 
Vv Permanently Accurate iorene Wrenches—the 
indestructable torque measuring wrench universally used 
for production, inspection and wherever torque must be 
accurately gauged. In the Sensory Wrench not a single 
basic Sturtevant design or construction feature has been 
sacrificed, though refiex-speed has been added. 
7 YEARS OF DEVELOPMENT 
As the torquing of vital screws, nuts and threaded parts 
became a standard production operation, the need for 
fast, — and accurate Torque Wrenches became ap- 
parent. As the manufacturers of 80% of the torque 
wrenches in use STURTEVANT has long been aware of 
this need. As crosors of the Sturtevant Design Principle 
which eliminated all fragile mechanisms, springs, gears, 
glass dials and delicate parts and made possible sturdy, 
practicable thele that remained permanently accurate in 
the .hands of ordinary workmen, we were determined 
that our production wrench would have to be not only 
fast-operating but also sturdily built and above all perma- 
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nently accurate. As experienced tool 


For more than seven years S 


ploring, testing, designing, r 
jecting innumerable ne reas and 


faster than thou. 
remain dead accurate. 

THE STURTEVANT SENSORY T! 
for capacity, weighs about the same 


workmen and st 


Because experience has shown € 


= visual 


tor main: 
ont “‘feel.”’ 
And from there on, until re-set, as sora 
the wrench, at the exact instant 
click and (2) imparts a definite 
hand. 


accurate ‘‘reflex torquing”’ 
1. It speeds up production cain 


ga production wrenc 


3 deafening factory din, and from 
unger all working conditions. 


Saw one of t. 
maimed) to do accurate torquing. 


ers we Crag Smee | 


that this wrench would have to give more than vis 
readings to meet every torquing s Beaton. 


ANT engineers have 


been working intensely on =  Droblem ... have been ex- 


rfecting — re- 
ting”’ ue 


wrenches of all known and many new rae signs nl D 

ciples. From this tireless research has orhved : . new thing 
in high spee & Precuction torque wrenches, t 
VANT SENSORY Torque Wrench—a wren. neh the Bat in use is 
ig a true STURTE 


STURTE- 
Torque 


Wrench that wil ahaa all ordinary shop shane and yet 


ORQUE WRENC. 
This new wrench closely resembles the familiar STURTE- 
VANT Torque Wrench in appearance, It’s the same size 


can be 


t 
esenees into the peariae tool box with safety, will with- 
the oer day abuse given bench tools by careless 
remain ‘‘dead accurate’’ even after 
lo hard service. It has the same legible STURTEVANT 
Dials which can be visually read A pa ap — wor Seales. 


not 


only provide a quick ‘‘check-look’’, but give the operators 
the assurance and confidence that they must have and 

insist upon, our engineers maintained this fea’ 
changed in the Sensory Wrench. But here is the difference 
—whereas the ety hg CF ae gon Dhan hee say w depended solely 
reading applied 


un- 


te control of 


ue on screws “bolts or © threaded parts, the new 
STURT VANT SENSORY Torque Wrench embodies two 
other features—two other safe-guards that help the opera- 
tain accurate torque at reflex 


These Sensory features work as follows: A A Rel is 
provided which can be set at any desired a alling point. 


—‘sound”’ 


applied with 


ace ~ the sensory action (1) rary slond and distinct 


us, through three senses, t, sound and 
feeling, the operator automatically releases (by reflex 
action) his pull on the wrench (even before the con- 
scious mind reportsit) mak torque both fast and 
dead accurate. Here, through three channels instead 
of just one, the operator is conscious that the press 
point is reached, in spite of — Stop and think what 


accuracy 


maintaining 
of torquing far beyond that possible with any other fast- 
Permits accurate corantnart dark or “‘blind spots.’’ 


any working angle 


It enables peewelly handicapped workers, who may 
ese three senses impaired (blind, deaf or 


And for you engineers who like figures, read the results of 
the following field test made on an actual rode line 











of a large engine builder using three 100 foot-pound 
Sturterant Sensory Wrenches: 
Type of Description of TorqueLimits Number of Number cf Nuts 
Wrench Operation in Ft. Pounds daysin Service or Screws Tightened 
$-100 be soe Cylinder Head 60-65 79 379,447 
ap Screws (21 per engine) 
$-100 Tightening Connecting Rod 40-45 79 227,520 
per 
$-100 Titoains Main ings(8 80-85 67 138,240 
= Cap Screws 





these wrenches were checked pe 


t no nts. 
what this means to in 


accurately Without watching a 


NOTE: Set aa once, the day they were put on the Jab. 
riodically and found 
dead accurate throughout the t test—no repairs, no oe 


in up war production what it can mean to 
you In post war competition. Any f ) can now torque 


an torque automa- 
Write for tically, even Ln wrench Satichationte **re-cocks’’ itself 
Bulletin after each D 
, PA 
Sug Wore War Sounds ADDISON 
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Save Costly Tie-Ups of Large 
Production Units with this 


LOW-COST, VERSATILE SAW 


SPECIFICATIONS 














You can avoid costly tie-ups of large, special production units 
—— WELLS No. 8 : _ 
3 n in your plant by using a Wells No. 8 Band Saw for odd metal- 

CAPACITY: Rectangular . . 8" x 16 cutting jobs. It can be used on production .. . in stores or tool 
(Special Guides) . . . 5” x 24" rooms... or on maintenance work. 
ROUNDS: . . .  .«w J 98%diameter The Wells No. 8 with 3-speed selection insures efficient op- 
MOTOR: . . ‘4H. P. current optional | eration. Gravity feed and automatic shut-off allows one man to 
SPEEDS: Selective 60, 90, 130 ft. per min. operate 2 or more Wells Band Saws. 
WEIGHT: “, . Approximately 750 Ibs. Low first»cost;.installation and power cost. Simple, rugged 

construction insures long life—minimum upkeep. 





See your Distributor or write direct for complete details on 
this versatile, low-cost metal-cutting band saw. 














L 


Products by Wells are Practical 


METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORPORATION 
101 JEFFERSON ST., THREE RIVERS, MICHIGAN 
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PERFECTION 


assured by quality control 


You can be sure your wiring harnesses 
are okay--if Whitaker produces them 


Skilled technicians, utilizing specially de- If your production needs include wiring 
signed testing equipment, check every as- harnessess, bonding jumpers, or cable as- 
sembly produced by Whitaker. Hundreds of semblies—it will pay you to get in touch 
individual tests are made on some assem- with us...Whitaker Cable Corporation, 1305 
blies —and when passed by our experts, Burlington Ave., Kansas City 16, Mo. . . St. 
you can be sure the job is okay. Joseph, Mo. . . Philadelphia . . Oakland: 


WHITAKER 


Cables, Wiring Harnesses and Assemblies for Automotive, Aircraft, Marine and Radio Equipment 
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CALLS FOR 


FLEXIBLE STRENGTH 














STRONG—this 2 inch thick 
Air-Maze_ aircraft filter 
easily supports a 185- 
pound man—proof this ex- 
tremely light filter is rug- 
gedly constructed. 


Built for Aircraft Service! 





FLEXIBLE—through in- 
genious design, strength 
has been built into Air- 
Maze aircraft filters with- 
out making them “brittle” 
and subject to breakage 
from the powerful vibra- 
tion to which aircraft in- 
duction systems are sub- 
jected. 











AIR-MAZE CORPORATION -«- 








ad 


Whether a stressed member should be flexible or 
rigid is not a matter of opinion. It is an engineering 
conclusion soundly based on concrete facts. 

Where aircraft air filters are concerned, the con- 
ditions involve intense vibration acting on parts 
designed for extreme lightness. There can be no 
break in the air seal between the filter and scoop, 
despite distortion of the duct work. 

Experience proved that these conditions cannot 
be ignored. Unless flexibility is consciously and 
expertly engineered into aircraft air filters, either 
the holding device must give, allowing air to by-pass 
the filter, or the filter frame is subject to breakage. 

A chief reason for the long life and unfailing per- 
formance of Air-Maze filters is that their flexible 
strength withstands vibration supremely well. 


Engineers and Manufacturers * CLEVELAND 5, OHIO 


Representatives in Principal Cities + In Canada: Williams & Wilson, Ltd., Montreal, Quebec, Toronto, Windsor; Fleck Bros., Ltd., Vancouver, B.C. 
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Low-pressure laminated flooring, made 
with BAKELITE phenolic laminating var- 
nish, is doing an essential weight-saving 
job in bombers, gliders, and troop car- 
riers. This new flooring material has an 
extremely high strength-weight ratio as 
compared to the sheet metal and plywood 
formerly used. It is produced, too, with 
an ease and speed that effect substantial 
economies. 


This lightweight, durable flooring, a 
product of Consolidated Water Power 
and Paper Company's Plastic Division, is 
formed by low-pressure laminating-mold- 
ing with BAKELITE resin varnish BV-165,26. 
Its wood veneer core is surfaced with 
high-strength Consoweld, a Mitscherlich 
sulphite paper. Laminating pressure is 
about 200 Ib. per sq. in. Regular hydraulic 
presses produce the flooring in 6 ft. by 16 
ft. sections. Surface color is incorporated 
in the paper stock, and the surface is em- 
bossed in the single press operation to 
secure a safe, non-skid finish. Edges are 
sealed for thorough moisture resistance. 


Low-pressure laminating-molding opens 
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many opportunities for 
weight of products, without loss of me- 
chanical strength or dimensional stability. 
Even the molding of structures with com- 
pound curves is an everyday procedure. 
Write Department 27 for further infor- 
mation on the advantages of this new 
technique. It may be of outstan 

value in essential production now, or 
help guide your planning for tomorrow. 


TRADE CB) won 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 
30 East 42ND STREET, NEw York 17, N.Y. 


UCC 


PLASTIC 














DUST AND DIRT 
FLY ENDLESS SORTIES 


Dust AND DIRT are relentless enemies of precision- 
built aircraft hydraulic systems. Grit and grimy abra- 
sives can damage or clog the valves, causing landing 
gears, wing flaps, gun turrets, and bomb bay doors 
to jam at the critical moment. 

The Purolator hydraulic oil filter intercepts the 
tiniest particles of grime before they can do any dam- 
age. In addition, it is extremely light in weight, small 
in size and meets all army and navy specifications. In 
all parts of the world, Purolator filters are keeping 
aircraft automatic hydraulic systems clean and in 
flawless operation under all conditions of climate. 


Purolator also manufactures highly efficient air 
filters for vacuum operated aircraft instruments and 
a complete line of lubricating oil filters. Write for 
Purolator “Aviation” catalog. Purolator Products 
Inc., Founder and leader of the oil filter industry. 








Heme Office . . WMewark 5, New Jersey 
Detroit Office |. . 608 Fisher Building 
Chicage Office . . 40K. Michigan Avenue 


California Office : 1401 S. Hope St., Los Angeles 
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light to prive By 
light to Fy By 


The record for dependability of nearly a half century 
in the automotive industry no doubt prompted the 
adoption of TUNG-SOL Lamps for aircraft use. 
TUNG-SOL Lamps are maintaining this creditable 
record in cars, trucks and tanks as well as in planes 
throughout the world under the severity of wartime 
conditions. When you specify TUNG-SOL for initial 
equipment and replacements you know you are order- 
ing lamps of proven quality. 


r 






cC~ 
7" 
CF fs \ 


—/ 
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TUNG-SOL 


AIRCRAFT LAMPS 


+ TUNG-SOL LAMP WORKS INC, NEWARK 4, N. J., Sales Offices: ATLANTA, 
ax CHICAGO, DALLAS, DENVER, DETROIT, LOS ANGELES, NEW YORK, PHILADELPHIA. 


ALSO MANUFACTURERS OF ELECTRONIC TUBES AND CURRENT INTERMITTORS 








THE NEW 


BALDWIN | 
PRODUCTS 


BOOK IS READY 
FOR YOU 

















There is hardly an industrial field that does not use one or more of the many products listed 
and pictured on the pages of this new Baldwin bulletin. Between its covers you may find ways that Baldwin 
can help you with your immediate production problems or with your post-war plans. 
A handy index of all the major products of The Baldwin Group, arranged in accordance 
with their applications in particular industries, will enable you to see at a glance where 
Baldwin can be of service. A request for Bulletin 211, on your regular letterhead, 
will bring this book to your desk without obligation on your part. 
The Baldwin Locomotive Works, Philadelphia, Pa., U.S. A. Offices: Philadelphia, New York, 
Chicago, Washington, Boston, Cleveland, St. Louis, San Francisco, Detroit, Houston, 


& BALDWIN 


THE BALDWIN 
GROUP 





A, al 
A. The Baldwin Locomotive Works, Philadelphia, Pennsylvania: Locomotive & Ordnance Division; 
RS Baldwin Southwark Division; Cramp Brass and Iron Foundries Division; Standard Steel Works 


Division; The Whitcomb Locomotive Co.; The Pelton Water Wheel Co.; The Midvale Co. 
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Any piace in metal fabrications where quick 
and thorough removal of oil and grease is re- 
quired— whether for accurate inspection dur- 
ing machining operations, assembly, or for 
preparation of clean surfaces for subsequent 
application of decorative or protective fin- 
ishes—that’s where vapor degreasing should 
be used! The method is quick. It is economical. 
It is simple but most effective. It requires 
only Trichlorethylene or Perchlorethylene in 
equipment which has been designed and built 
for its efficient use in metal cleaning. Both of 
these non-flammable solvents, specially man- 
ufactured to meet the requirements for de- 
greasing, are available for essential uses. 

Vapor degreasing is basic to good metal- 
cleaning practice. In war production, it has 
proved its outstanding value in helping to put 
metal parts in use faster, at less cost. When 
peace comes, it will help produce more goods 
—better goods—with maximum economy, 
because vapor degreasing — 


BE INFLATION WISE! Don't pay more than ceiling prices! 
Don’t buy on the black market! KEEP PRICES DOWN! 


REG. U.S. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING 
a..- THROUGH CHEMISTRY 
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rous VAPOR DEGREASING*? 





7, Thoroughly removes grease and oil 
from metal parts of any size or shape, 
usually in a minute or so. 


2. Produces parts clean, warm and dry 
—ready for inspection, assembly, fur- 
ther fabrication or finishing of any 
type. 





3. Minimizes finishing rejects because 
vapor reaches and removes grease and 
oil from deep draws, holes and places 
which are almost inaccessible. 


4, Reduces risk of damage to delicate 
parts. 


5. Can be used alone or as a part of a 
e . 
process flow line. 


6. Utilizes compact equipment that fits 
into small space. 





7. Consumes only small quantities of sol- 
vent. Contaminated solvent is recov- 
ered economically for re-use. 


Uses the absolutely pure vapors of a 
* non-flammable solvent as a cleaning 
medium. 


9 Simplifies cleaning procedure, is easy 
* to operate as a process. 





7 Saves time and cost—in its own op- 
eration, and in the subsequent han- | 
dling and finishing of parts. 








HI-TEST|‘c 


“Ty 
> 


ISAFETY 
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Hour after hour ... mile after mile... the 
driver keeps his eyes glued on the road, 
watchful for thousands of conditions which 
dictate his driving actions. 

He drives according to what he sees. 
And that’s why clear visibility is of first- 
ranking importance to highway safety . . . 
why it is vital to prevent eye fatigue that 
can result from minor optical distortions 
in glass. 


Because it is clearer, flatter and freer 


A 


from optical distortions, many of America’s 
car manufacturers have used Safety Glass 
made of Libbey-Owens‘Ford Polished Plate 
Glass throughout their cars—in windshields 
and in the equally important side and rear 
windows as well. 

In working out designs for tomorrow’s 
cars...remember that good glass is im- 
portant to highway safety. Libbey-Owens- 
Ford Glass Company, 4094 Nicholas Build- 
ing, Toledo 3, Ohio. 
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Depend on 


| BZA 


for 
STANDARD ALLOY 
isa 


(Including National Emergency Steel Composttions) 





Aircraft quality for 
| AIRPLANE PARTS 








Gun quality for 
GUN BARRELS, RIFLE 
AND TORPEDO PARTS 


—a 
Produced by modern steel 
practice in electric furnaces... 


from carefully selected ma- 
terials, under expert super- 


vision and precise control. 


ESTABLISHED 1840 


REG.US. PAT. OFF, 





HENRY DISSTON & SONS, INC., 931 Tacony, Philadelphia 35, Pa., U.S. A. 
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@ Tremendous war-time demands have resulted in the 
development of scores of new uses for Federal Dial Feed 
Presses. And every day, these versatile presses are solv- 
ing more production problems— performing a wider va- 
riety of jobs which, until recently, were not thought of 


as press operations. 


Originally employed for secondary operations only, Fed- 
eral Dial Feeds are now being used for primary and as- 
sembly work as well; in some cases, perform intricate 
combinations of all. Burnishing, broaching, forming, stak- 
ing, and high speed marking are also handled with ease. 
The need for highly specialized machinery of limited 
utility is often eliminated. And production speed is often 


increased as much as 3 to 6 times. 


Federal Presses will be equally effective tomorrow, for 
hundreds of uses tn low-cost peace-time production — 
with practically no reconversion costs. Orders are now 


being accepted for prompt post-war delivery. 






WRITE FOR NEW CATALOG 


Valuable new catalog illustrates and des- 
cribes complete line of Federal Dial Feeds 
and Open-Back Inclinable Presses. Just 
write-- 


THE FEDERAL PRESS CO. 


509 Division Street, Elkhart, Indiana. 


AVAILABLE IN 8 SIZES 
CAPACITY, 6 TO 80 TONS 





















Special application of Federal Dial Feed Press in operation 
on bullet parts—20 stations, 60 to 80 strokes per minute. 
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Stromberg Injection Carburetion 


"Fatses the Roof” of fighter efficiency 


A Stromberg Injection Carburetor is standard equipment in 

the fastest and highest climbing fighter in existence for this 

excellent reason: The Stromberg Injection Carburetor auto- FOR TOP-FLIGHT 
matically and instantly compensates for changes in altitude, PERFORMANCE 
position, temperature and speed. The gas mixture is always hes Delain dina iicesibiiite uns 
right for all flying conditions. And keeping our pilots on top siderably increased the ceiling as well as the 
is only one of its advantages. It has notably increased flight range of fighting and bombing planes. And 
range as well. This ability to get more miles from a given wage # Bed cs finest sassarch Suciiies in 
fuel load will naturally make these Bendix-built and designed Sta tm 


Watch Bendix for the latest advancements 
carburetors vastly important to the cargo planes of the future, in Injection Carburetion. 


® 
Bendi PRODUCTS DIVISION 
Bendix Aviation Corporation, South Bend 20, Indiana 
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Do more than before 
BUY EXTRA BONDS 


CENTRO-MATIC 


LUBRICATING SYSTEMS 
Available in Complete Kits for Standard Punch Presses 


Save man hours...machine hours... 
bearings... power—and reduce acci- 
dents by equipping your machines 
with Centro-Matic Lubricating Systems. 


Lincoln Centro-Matic packages in- 
clude 5, 7,9, or 11 injectors, lubricant 
pump, necessary tubing, brackets, 


bolts, fittings, and complete instal- 
lation and operating instructions — 
everything to make the installation, 
They are simple to install. No special 
tools needed. Ask your nearest Lincoln 
Distributor for details, or mail in the 
coupon below. 


ee arr sere ar rn nn ns nnn 6 ss Ess 


Name 
Title. 
Company 
Address 


in the 5th War Loan! | City 


September 15, 1944 


1 WOULD LIKE TO HAVE FREE BULLETIN 


On Centro-Matic packages for punch presses. 
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Inland-made Tank Tracks of both rubber and metal give speed and 
mobility to tank destroyers and light and medium tanks, whose 
armored fire power has been an important factor in the Allied 
Invasions of France and Italy. 


Stemming back to June before Pearl Harbor is Inland’s experience 
in applying its rubber know-how to the quantity and quality manu- 
facture of Tank Tracks for America’s now famous mobile fire power 


Tank Tracks—one of the many Inland products for Victory—are 
helping invading Americans blast through desperate Axis defenses 
on the fighting fronts of the globe. 


INLAND MANUFACTURING DIVISION, General Motors Corporation, Dayton, Ohio 












SS. 1NLAR 
Mans 








Inland Products tor Victory include 
Carbines, Tank Tracks, Gun Sights, 
Helmet Liners, Extinguisher Horns, 
and Rubber, Synthetic Rubber and 
Metal Parts for Tanks, Aircraft, Sub- 
marine Chasers, Torpedo Boats, Ar- 
tillery Lighters and Landing Craft. 


RUBBER, METAL, PLASTICS 
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The armored 
strand operates in 
sealed lubricant. 
it slides smoothly, 
is permanently 
rattle-free and 
will, in most cases, 
outlast the unit on 
“which it is used. 
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TRU-LAY PUSH-PULL CONTROLS are being used in so many and 
such varied ways that it would be impossible to list their appli- 
cations. If you have a problem involving remote control, the 
only question is which particular size and type of TRU-LAY 
PUSH-PULL will serve you best. 


SIZES 


Standard Tru-Lay Push-Pull controls are 
made in any length. The armored strand that forms the operating member 
is made in a selection of three sizes: Ye, Ye, and % inch 


MOVEMENTS 


Regular Tru-Lay Push-Pull controls are 
standard with 1, 2, 3, and 4 inch movement. (Movement of more than 4 inches 
on special order.) Micro Push-Pull has 34% inch movement only. 


bicolor? Push- Pull allows for manual adjust- 
ment anywhere between the "on" and “off” position. Micro Push-Pull: per- 
mits micro adjustment, either forward or back, from any point in the range of 


the control. Fixed Position Push-Pull allows quick, exoct adjustment to two or 
more fixed positions. 






fs RT 


rigid or with an 8-degree swivel joint designed to follow the arc of a lever 


or other such device. 


Write us for specific information about 
TRU-LAY PUSH-PULL CONTROLS. 


POS -N\X. 


AUTOMOTIVE CONTROLS 


AUTOMOTIVE AND AIRCRAFT DIVISION 


6-235 GENERAL MOTORS BUILDING, DETROIT 2+ 695 BRYANT STREET, SAN FRANCISCO 7 
AMERICAN CHAIN & CABLE COMPANY, Inc., BRIDGEPORT, CONNECTICUT 


In Business for Your Safety 
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to any need for remote control 
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— THAN TWO YEARS AGO, fighter planes 
powered with 2000 horsepower engines 
first winged their way to fame—and victorious 
combat. Literally, each was born “‘with a silver 
spoon in its mouth,” which is to say its tough, 
durable engine was equipped with Mallory silver- 
bonded bearings. 


Through the Mallosil* Process of bonding rare 
metals to base metal backings—plus precision 


Invest in America—Buy War Bonds 





PR MALLORY @CO inc 


" MATTORY 


LECTRICAL CONTACTS, . VIBRATORS, 
WITCHES, ELECTRONIC EQUIPMENT, 
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SERVES THE AVIATION, 
AVIATION - COMMUNICATION 
TIPS, THE MALLOSIL* PROCESS — BEARINGS, 

VIBRAPACKS,* 


Imagine An Airplane 
x. Born Witha Silver Spoon 
In Its Mouth 


production and improved methods of inspection 
—Mallory provides a bearing that withstands 
constantly higher speeds, greater impacts, in- 
creased pressures. In the Mallosil Process exact 
control is inherent, which insures uniformity 
and dependability for master connecting rod 
bearings, rocker arm bushings, pinion races, 
counter weight bushings, spacers, oil seals and 
other aircraft engine parts. 


Although Mallory bearings are now devoted to 
war production, it is not too soon to consider 
them in connection with your future plans. 
Having helped to revolutionize engine perform- 
ance in the aircraft industry, they are readily 
adaptable to the automotive, marine, railway, 
machine tool, rolling mill and turbine fields. 


Talk it over with Mallory engineers. Do it now 
—while designs are still in the blue print stage. 
*Reg. U. S. Pat. Off. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





THE AVIATION-INSTRUMENT AND 
FIELD WITH. WELDING 
SPECIAL ALLOYS, 
CONDENSERS, 


RECTOSTARTERS*. 





ROTARY AND PUSH BUTTON. 
COMMUNICATIONS HARDWARE, 
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RESISTOFLEX instrument lines on PV-1 Bombers 
do not swell, crack or slough off 


They have never failed from vibration 
or flexing. 

There’s no danger of gumming or internal 
erosion of Resistoflex instrument lines on the 
Navy’s hard-hitting Vega “Ventura” (PV-1) 
Bombers. These hose assemblies have a tube 
of Compar, the chemically inert elastomer. 
As formulated for aircraft service, Co.apar 
is completely impervious to hydraulic fluids, 
lubricants, gasoline, fuel blends... even 
those with the highest aromatic content. 


Skin friction and turbulence are reduced to 


? 


a minimum, too, by the glass-smooth surface 
of Compar. 

Exceptional strength, toughness and flexi- 
bility are other outstanding advantages of 
Resistoflex aircraft hose. It’s built for heavy 
duty — withstands severe shock loads. 

Resistoflex hose assemblies are available 
in all standard lengths and dimensions for 
instrument and medium pressure hydraulic 
lines...meet applicable Army and Navy 
specifications. Full details given in the 


Resistoflex Aircraft Catalog... Write for it! 











RESISTOFLEX 


Low and Medium Pressure Hose Assemblies—Manometer Tubing—Dipped and Molded Specialties 
RESISTOFLEX CORPORATION e BELLEVILLE 9, NEW JERSEY 
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...and the correction, 
by Scandia Engineers, solved 
the only hand-operated, 
muscle-breaking job on 




















**Scandia torque machine tightens 
crankshaft clamping bolts until they have 
stretched 0.009 inches. Formerly a back- 
breaking manual operation requiring an 
8 ft. wrench, Scandia assures exact 
torque, and speeds up operation. 


SCANDIA Engineering “Know-how” offers to the 
AUTOMOTIVE and AVIATION field, exceptional fa- 
cilities for designing and building automatic TORQUE 
machinery from the smallest size stud to the largest 
size engine bolt. 


i) Scandia MANvraActvrinG co. 








NORTH ARLINGTON NEW JERSEY 


| ) 188 When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 

















i i 
METAL STAMPINGS OF QUALITY 
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The Metal Specialty Co. is completely equipped 
to give you efficient service in Stamping, Roll- MAIN OFFICE — PLANT 
bole Oo) bebbole MED sho) ecobbole ME Dla Rus teleme-belo My abebel-t-Tibele, Este Ave. & Orient 
: ARES ‘ Streets 
i in all Metals. Specialists in Hydraulic cold draw- Cincinnati 32. Ohio 





th STAMPING ing and embossing in all metals including stain- BRANCH OFFICE — 


bee “i 4 2 SALES OFFICE 
; C-SI 1 (-1-) Oe OY -1-) oN oh a-ha bole ME: bolo Ml) ecb olos-t-)bole ME OS oN Lo) cents & : 


is thi _ Po] UM Co) ol Mot: b of- Cont a wate) ol) Ii-Meotd- by pelt ol CoM At MB be Mel} olden Richmond, Ind. 
} Assembling including Spot Welding and Hydro- SALES OFFICE 


fo feb oN =} 4-04) ole UN 2h 4-1-1-1-10 MB \/ (-3 0-1 Mo) colo hb Lol tM Coe) dol) @ No Ne aa 


A complete Plastic Injection Molding Division to fulfill your 
exacting requirements. Up through 18 oz. moldings. 


The 
METAL SPECIALTY &. 
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Zyglo indications vividly show the cracks and poor bonding in these tools 
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Then You Can Buy and Use Them 
Economically and Safely 


Tool bit costs, because of failure due to cracks or poor bonding, are a large item of 
expense. The ordinary visual check made by most tool departments on purchase 
and after regrinding falls far short of the mark. It is unable to catch the small, tight, 
failure-producing cracks common to carbide tips. 


Carbide tip manufacturers and modern tool departments are rapidly turning to 
Zyglo to reduce tool costs and cut losses in scrapped products spoiled by broken 
tools. Zyglo, the new, rapid, non-destructive inspection method, shows with spec- 
tacular exactness the causes of possible failure in service; poor bond to parent 
metal, or grinding or other cracks. 


Zyglo is used to check all types of metals, plastics, ceramics, and other materials 
for surface cracks and openings. It discloses these flaws as glowing fluorescent lines. 
Our field engineers will point out the many Zyglo applications in your plant. 


*ZYGLO—The Trade Mark of Magnaflux Corporation applied to its 
equipment, material and methods for fluorescent penetrant inspection. 


MAGNAFL U X CORPORATION 


5904 Northwest Highway, Chicago 31, Illinois 


New York . Detroit ° Dallas ° Los Angeles ° Cleveland ° Birmingham 
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FOR HIGHER SPEEDS 


@ Where cutting speeds must be 
increased to keep pace with modern methods, 
Scully-Jones and Company standard tungsten 
carbide and Haynes Stellite tipped tools effect 
substantial savings by increasing production, 
giving better finish, longer tool life with less 
regrinding, and lower cost per unit produced. 

Years of experience and engineering knowledge assure 


correct grades of alloys for your particular job. Our 
facilities provide prompt and dependable service. 


Kindly send drawings or specifications for 
quotations on special tools. INES 
1901 SOUTH ROCKWELL STREET * CHICAGO, U.S.A. 
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Prepare now to meet postwar competitive conditions by 
improving your product with forgings. The metal quality 
inherent in a specific grade of steel may be fully developed 
in forgings. Excellent physical properties resulting from 
controlled grain flow may be developed, by forging and heat 
treating processes, to the exact degree required to meet a 
specific service condition. Forgings provide greater strength in 
lighter sectional thicknesses, thus reducing dead weight, and 
forgings can help you win tomorrow’s battle of costs. Forgings 
formed to close tolerances usually require less machining and 
finishing, take less time to get to the assembly line, and 


\ . . 
\ usually cost less at the point of assembly. At T & W the avail- 
cost \ess av \ ability of a hammer of the right capacity to form a forging 


* \ . : ° 
\ is secondary to whether or not experience shows it to be 
che YON’ Ov \ the hammer in which metal quality may be fully developed 


and the forging formed to close tolerances. The primary 
assemb\y objective is to utilize forging equipment in a manner that 
will verify the claim that T & W Forgings usually cost less 
at the point of assembly. Ask a T & W Forging Engineer for 
suggestions which may help you meet postwar conditions. 











Truck Steering Knuckle Forging weighing 

approximately 50 pounds required special die 

design and forging technique to obtain required 

grain flow and fiber structure to resist continual 
shock and impact stresses. 
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TRANSUE & WILLIAMS 


STEEL FORGING CORPORATION: ALLIANCE, O. 


SALES OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, INDIANAPOLIS, DETROIT AND CLEVELAND é 
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SNYDER KNOWS HOW 
This special-purpose auto- 
matic-cycle machine was de- 
signed and built by Snyder 
for drilling and precision ream- 
ing 24 holes in aircraft cylinder 
heads. Work is located on two 
dowels and clamped manually. 
When the cycle starter button 
is pressed the machine auto- 
matically goes through a com- 
plete work cycle as follows: 
Fixture moves into first work- 
ing position, shot pin locates 
fixture and slide accurately, 
head is released and performs 
drilling operation, fixture and 
slide move from first position 
(drilling) to second for ream- 
ing, the 24 drilled holes are 
finished reamed, fixture and 
slide return to unloading stop. 
To assure precision reaming, 
two vertical guide bars (with 
rack teeth engaging a pinion 
cross-shaft) extend from fix- 
ture base to head casting and 
keep both ends of head mov- 
ing downward in parallel. 





PRODUCTION COSTS! 


20 years of Successful Co-operation with Leading American Industries 





ON POSTWAR 


Snyder can show you how to 








control production jactors that control costs! 


The best way to “give yourself a 
brake’”’ on postwar production costs 
is to establish control of those fac- 
tors which make up cost. 


Factory floor space costs money. 
Special-purpose machines often 
save floor space by combining in a 
single machine, operations which 
ordinarily would be spread over 
several standard machines occupy- 
ing much more floor space. 


Machine tool investment often can 
be reduced through the use of spe- 
cial-purpose machines performing 
multiple operations and elimina- 
ting the need for “batteries” of 
standard machines. 


Production rate can be controlled 
through the automatic time cycle 
which is a feature of many special- 
purpose machines. The rate is set 
to meet your requirements. 


Quality can be controlled by means 
of devices which automatically 
maintain specified tolerances and 
finish. Rejects and scrap are min- 
imized. 

Tool cost can be controlled through 
automatic operation which reduces 
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the element of human skill as a 
cost factor. That, in brief, is the 
reason for the special-purpose ma- 
chine and because it makes sense 
to so many production minded, 
cost-conscious executives, it is also 
a good reason for doing something 
NOW about the machines you will 
need for postwar production. 


Snyder, with 20 years experience in 
designing and building special-pur- 
pose machines for American indus- 
try is ready to consult with you. 
We invite you to write in full con- 
fidence. Snyder Tool & Engineering 
Company, 3400 E. Lafayette, De- 
troit 7, Michigan. 


PLAN Your PRODUCTION 
when you 
PLAN Your PRODUCT 


SNYDER 


DESIGNERS AND BUILDERS OF 
SPECIAL-PURPOSE MACHINES 
FOR HIGH PRODUCTION 
AT LOW UNIT COST 
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2 ton per hour Lectro- 
melt being charged by 
drop bottom charge 
bucket. 








MOORE RAPID 7 





FURNACES 


The improved Lectromelt furnace of the top charge type, with the swing- 
aside roof, has demonstrated its economy, dependability and ease of opera- 
tion in hundreds of foundries and ingot mill installations. It is easily charged 
by moving one valve mechanism which lifts and swings aside the roof, 
super-structure and electrodes, while the overhead crane positions the charge 
in a drop bottom bucket, which may be loaded by an electro-magnet. The 
bucket is lowered by the crane and discharged, then raised and returned for 
reloading, as the furnace helper by turning the valve mech- 
anism swings the roof and super-structure back into place. 
Top charge type Lectromelts charge quickly, thus reducing 
idle time between heats, and increasing the tonnage per man 





hour. Complete information sent without obligation. 


PITTSBURGH LECTROMELT FURNACE CORP. 


PITTSBURGH, PENNSYLVANIA 
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WADSWORTH 


in one year produced and delivered 





WADSWORTH 
FACILITIES 


Die Making 
Jigs & Fixtures 
Gage Making 
Model Building 

Milling 
Drilling 
Turning 
Stamping 
Screw Machining 
Hard Soldering 
Line Assembly 
Polishing 

Lacquering 
Photo Etching 
Silk Screening 

Product Decorating 

Metals Laboratory 

Engineering Design 
Product Design 


CURRENTLY 
SERVING THESE 
INDUSTRIES 


Aircraft 
Automotive 
Bearing 
Electronics 
Instruments 
Machine Tool 
Small Arms 
Refrigeration 


2,564,913 
of these 


@ This handful of 59 of these small steel 


parts weighs only 5.9 ounces. 


@ Yet this 5.9 ounces represents 6.83 
hours of precision work, subject to most 
critical inspection. 


@ Through Wadsworth Engineering for 
Mass Production and Wadsworth Operat- 
ing Economies, a 36% Cost Reduction has 
been effected and passed on to the customer. 


Ficasist is making small precision parts for 
forty-five major companies which normally manu- 
facture such products as radio equipment, refriger- 


ators, automotive parts, precision instruments. 


After the war, Wadsworth’s small parts facilities 
can be of important assistance to many manufac- 
turers in holding sales in a competitive market. 


We shall be pleased to discuss with you the pro- 
duction of those small parts and assemblies you 
have found a problem in the past and may soon 


require again. 





SMALL PARTS DIVISION 


Wades worth WATCH CASE CO., Inc. 


DAYTON, KENTUCKY, SUBURB OF CINCINNATI, OHIO 
PHONE COLONIAL 8194 © (CINCINNATI! EXCHANGE) 


* 
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THE 
WING AND THE PRAYER 


An important adjunct to the "wing and the prayer" that have 
brought so many shattered planes back home, is the genius 
of aircraft engineers in foreseeing vulnerability j in vital parts 
and devising ways of offsetting it. 


One good way to offset vulnerability is to use elements that 
are least susceptible to damage. That's one reason for the ex- 
tensive and continually increasing use of S. S. White Flexible 
Shafts in aircraft, for power drives and remote controls. In- 
herently, they are far less likely to be put out of commission 
than other elements which might be used for the same purposes. 


That's why it is well for aircraft and aircraft accessories 
engineers to KNOW the range and scope of S. S. White Flex- 
ible Shafts, and to consider them first, whenever a power drive 
or remote control proposition comes up. 


IT WILL PAY ALL ENGINEERS to know the range and 
scope of S. S. White Power Drive and Remote Control Flexible 
Shafts. BULLETIN 43 gives basic data. Write for your copy 


—today. 


THE S. S. WHITE fHITE , INDUSTRIAL DIVISION 


DEPT. A, 10 EAST 40th ST., NEW YORK 16, N. Y. 











FLEXIBLE SHAFTS AIRCRAFT ACCESSORIES 
MOLDED PLASTICS 
MOLDED RESISTORS FLEXIBLE SHAFT TOOLS 
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STANDARD PATTERN WORKS 


NOW USE Carburs Exclusively 


Carburs are the ideal rotary files for pattern shop work . . . as now 
evidenced by their use at Standard Pattern Works—one of the leading 
concerns of this type in the Detroit area. Says Mr. E. J. Swink, president 
of Standard Pattern, “We find that Carburs are excellent tools for our type 
of work. Those that we have had in use since our first order was placed 
months ago still show little or no evidence of wear. We have been able 
to greatly reduce burring and cutting time on aluminum and brass because 
these tools can be run faster and there is little clogging of chips in the 
teeth to reduce cutting efficiency. We are now using them exclusively 
on all operations where a rotary file can be used.” 


Carburs—industry’s first cemented-carbide rotary files—are now available 
in twelve standard shapes, each in from four to six different sizes and 
from fine to coarse cut. Special shapes and sizes can also be produced 
to meet specific needs. A new booklet contains complete information. 
Write for your copy today. 





A FULL YEAR’S USE WITH 
THIS ONE CARBUR 


A year ago, Standard Pattern Works 
secured one Carbur for trial pur- 
poses. It was turned over to one man 
in the shop who found continuous 
use for it. It was on the strength of 
his enthusiasm for this tool that 
more Carburs were purchased. 
Recently even with other Carburs 
on hand, it was with reluctance that 
he parted with his original tool so 
that it could be resharpened (at a 
Lincoln Park man’s suggestion) at 
the factory. As far as he was con- 
cerned, it still was doing a good 
cutting job. 





~ LINCOLN PARK INDUSTRIES, INC. 


Successor to The Lincoln Park Tool and Gage Company and Carbur, Ine. 


Per i wie a Me be te de ute ae 


1727 FERRIS AVENUE « LINCOLN PARK 25, MICHIGAN 
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Do You Want to Know ; EXTRUSION PRESS 


HOW TUBING 
iS MADE 


























Tells step by step story of 
the manufacturing proc- 
esses of seamless copper 
and brass tubing. Shown 
here are a few of the 
many diagrams and 
illustrations; printed 
on heavy paper 
32x22 inches. 
Write Detroit for 
Flow Chart 348. 





























BUY WAR BONDS 











5. Tube Partly Drawn 
, Tube and Die Through Die 


OLVER ie 


TUBE DIVISION 


Ouyserret 


(FFF consuan COPPER COMPANY 


141) CENTRAL AVENUE © DETROIT 9, MICHIGAN 
In Canada: UNIFIN TUBE CO., LONDON, ONT. 
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Ford-Built Universal Carriers, Equipped with Federal-Mogul Bearings, 
Carry Men and Weapons into Combat 


Rugged and tough, these Ford-built battle taxis transport 
men and weapons to the front lines! —_ ped with 
Federal-Mogul sleeve bearings, these sturdy ulks of steel 
are self-contained fighting units that carry men or sup- 
plies over roadless terrain, in and out of bomb craters, 
through barbed wire, even across rivers and — are pre- 


pared to fight as they go. 


This is one of the many uses for which tens of thousands 
of bearings, bushings and similar precision parts leave our 
six well-equipped plants en route to all war fronts where 
they equip Allied planes, tanks, ships, submarines and 
guns for victory. 

With the end of the war, Federal-Mogul will turn imme- 
diately to peacetime production for automobiles, trucks, 


refrigerators, Diesel engines, tractors and many other 
power units. Because of the marked similarity between 
our war and cetime production, reconversion is a 
relatively simple program. Remember, wherever shafts 
turn in sleeve bearings, for 45 years FEDERAL-MOGUL 
bearings have been a recognized standard of depend- 
able quality. 


FEDERAL-MOGUL CORPORATION, DETROIT 13, MICHIGAN 
Bearing Specialists Since 1899 


Manufacturers of Equi-Poise and Tru- 


Sleeve bearings and bushings designed, 
f Pitch marine propellers from 4 inches to 


developed and manufactured for engines, 
pumps, compressors, large machine tools 12 feet diameter; Equi-Flex cushion 
and all applications where such parts stuffing boxes and shaft logs; struts, rud- 
are used. ders, propeller shafts. 


ee 
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Wher SXYGEN 4 Zoeded 





..» INDEPENDENT Mobile Oxygen Generators Produce It! 


A World-Straddling Supply of Oxygen — 
where it is needed, when it is needed .. . pro- 
duced on the spot by Independent Mobile 
Oxygen Generators, Pioneer Manufacturers 
of this type of equipment! 


J Oxygen— For the crews who man our 
re planes—combat, reconnaissance or trans- 
ze port—a vital necessity. Before the plane 
reaches 10,000 feet, masks must be 
on and a steady stream of oxygen 
flowing into them. Flyers cannot 
function—perform their duties 
without it. Independent Gener- 
ators produce oxygen at the fly- 
ing strip or field. 





tary equipment—jeeps, tanks, guns... oxygen for 
the cutting and welding torches which are the prime 
requisite of our fast-moving repair crews. Independ- 
ent Mobile Generators produce oxygen close to the 
scene of action. 


Fr 






< Oxggen—For the Medical Corps—for 
~2a treatment in chest injuries, shock, re- 
spiratory illness or wherever breathing is affected. 
' Independent Generators supply a 
steady stream of life-giving. . .life- 
saving oxygen for these casualties 
of war. 
x x a 


“... The White Star, which the renewal 
adds to your Army-Navy Production 
Award Flag, is the symbol of apprecia- 
tion from our Armed Forces for your 
continued and determined effort and 


In your Post-War Planning—re- 
member that Independent will be 











ty Oxggen—On the battle- patriotiem.” os able to serve you fully . . . in equip- 
Few front—for maintenance Bi i p. aoe ment for producing —transporting 
and repair of mechanized and mili- 0 and handling of industrial gases. 


INDEPENDENTE Aince cg COMPANY, INc. 


TWManufactarers of MOBILE OXYGEN AND HYDROGEN GENERATORS © BUILDERS OF OXYGEN, ‘HYD 


ND ACETYLENE 


INVEST IN VICTORY Busy MORE WAR BONDS 


INDUSTRIAL GAS CYLINDERS AND ‘CYLINDER HANDL EQUIPMEN 


O’'FALLON, ILLINOIS 
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» Mr. Szantay and three associates, 
founded The Sinko Tool & Mfg. 
Co. 25 years ago. With his guid- 
ance, the business has grown and 
prospered. An expert tool designer, 
he was also a pioneer in molding 
thermoplastics. Today as the 
owner of the company, Mr. 
Szantay continues to supervise the 
management of the business. 





4 





the change in name of one of America's leading manufacturers of Automotive 
Specialties. The Sinko Tool and Manufacturing Company noted for their Auto- 
motive Cigar Lighters, Exhaust Deflectors and Thermoplastic Interior Door 
Handles will hereafter be known as SANTAY CORPORATION. For many 
months 100°; of our facilities have been operating three shifts a day producing 
intricate Thermoplastic Parts and Electro-Mechanical Assemblies for the Army 
and Navy. Invaluable knowledge and experience has been gained which is bound 
to be reflected in the products we make in the future. Automotive manufacturers 
can look to us for an improved cigar lighter as well as custom plastic parts or 
metal stampings produced according to SANTAY’S precision craftsmanship. 


SANTAY CORPORATION 


FORMERLY SINKO TOOL & MANUFACTURING CO. 


351-359 NORTH CRAWFORD AVENUE © CHICAGO 24, ILLINOIS 


ciIiGaAR t t.6"" 2S 2. D A N DOOR HAN DLE S 
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T. avoid quenching cracks and at the same time insure a thoroughly 
effective quench and maintain specified physicals, more and more engi- 
neers are finding it desirable to order alloy steel to maximum and mini- 
mum hardenability ranges. 


These maximum-minimum ranges, based on standard end-quench 
hardenability tests, have been 









charted for some 4100, 4300, 
4600, 8600, and 8700 types of 
steel, and acceptable figures are 
now available in booklet form.* 
Each chart is based on a study of 
many heats representative of the 
entire steel industry. 









eo 
°o 


w 


The practical value of band 
hardenability is best illustrated by 
a specific example, as follows: 


Ww 
oO 


a 


b 


Suppose your experience has in- 
dicated that a 12-inch round, oil- 
quenched, must show center hard- 
ness between Rockwell C 45 and 
C 58 to successfully pass manu- 
facturing operations. A check of 
standard hardenability curves at 
approximately the 7/16-inch point 
will show that Analysis 8742H 
(H for hardenability) is the one 10 
to order. 


ROCKWELL HARDNESS C SCALE 
t\ Ls) a w 





TENTATIVE HARDENABILITY BAND_8742 H | 


‘DISTANCE FROM QUENCHED END OF SPECIMEN - SIXTEENTHS 





Courtesy AISI and SAE 





BETHLEHEM metallurgists have had an active part in the standardization 
of maximum-minimum hardenability values established for the industry. 
Our technicians will be glad to work with you and your staff on practical 
applications of these findings. 


* * * * * 3 * * 


"Contributions to the Metallurgy of Steel, No. 11,” 
published by the American Iron and Steel In- 
stitute and the Society of Automotive Engineers. 
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BETHLEHEM STEEL COMPANY 


BETHLEHEM, PA. 


Bethlehem Steel Export Corporation 
New York City 
































MYSTIK 


The Paratrooper may be cut off from his base 
for days, so he carries his own food, weapons, 
ammunition and medicine. Because they mean 
the difference between life and death, these vital 
supplies are protected against dampness, cor- 
rosion and germs by Mystik Self-Stik Water- 
proof Cloth Tape. Every day on every battle- 
front, guns, planes, tanks, food, medicine and 
many other important war materials are arriving 
“factory fresh” because they are sealed against 
damaging elements with Mystik. 

Mystik is a perfect self-stick adhesive for pro- 





Yee hee PR 
\ 





OTECTION | 


SG —Se4 WATERPROOF CLOTH TAPE 
GUARDS HIS ALL-IMPORTANT SUPPLIES 


tective packaging, wrapping small parts, shield- 
ing, masking, holding parts in the production 
line and hundreds of other uses. If you have a 
problem that Mystik might solve, write us com- 
plete details and we will submit engineers’ rec- 
ommendations. 


Mystik Self-Stik Cloth Tape is the result of nine 
years of development of pressure sensitive adhesive 
products, originating with the famous Mystik Oil 
Change Sticker widely used by major oil companies 
and automotive manufacturers. 


MYSTIK ADHESIVE PRODUCTS 


A division of 


CHICAGO SHOW PRINTING COMPANY 


Z62/ North Kildare Ave. 


Chicago 39, Illinois 
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THERE ARE OTHER ANGLES, T0Q 





The opinion of men who are using the 
VINCO Model B-1 (Angle Tangent to 
Radius) Dresser daily—that is an important 
angle—the shop superintendent who can 
see increased production and cleaner grind- 
ing—the foreman who can charge minutes 
instead of hours to wheel dressing when 
computing labor costs—the cutter grinder 
whe can now dress a wheel to the job 
instead of re-chucking the job to fit the 
wheel—these are a few of the personal 
angles that are largely responsible for the 
Sub bases will be furnished (at slight additional cost) for most rapid increase in the VINCO B-1 Dresser 
types of external and internal grinders. When ordering, specify acceptance. Write us direct or consult our 


the machine or machines on which the dresser will be used. . * ° ° 
This will enable us to advise you correctly on the type of base District Sales Offices for ony further infor- 


best suited to your specific needs. mation. 


VINCO CORPORATION, 8869 SCHAEFER HIGHWAY, DETROIT 27, MICH. 
SALES OFFICES— NEW YORK CLEVELAND CHICAGO 


MILLIONTHS OF AN INCH FOR SALE BY VY Mf 


Semi-Automatic Hydraulic Spline and Gear Grinder ¢ Optical Master Inspection Dividing Head « Involute Checker « Angle Tangent to Radius Dresser 


* Index Plates © Precision Vises © Sine Bars « Straight-side Spline, Serration Spline, Involute Spline and Helical Spline Plug and Ring Gages * Thread 





Plugs, Rings and Setting Plug Gages * Spur and Helical Master Gears ¢ Munition Gages ¢ Propeller Hub Gages « Built-up and Special Gages * Gear 


Rolling Fixtures ¢ Spline and Index Fixtures « Hydraulic Power, Control, Utilization and Distribution Units « Engineering, Design and Development 
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Let these 





stat (t/ 


There’s a day coming when the enemy will be 
licked, beaten, whipped to a fare-thee-well—every 
last vestige of fight knocked out of him. 


And there’s a day coming when every mother’s 
son of us will want to stand up and yell, to cheer 
ourselves hoarse over the greatest victory in his- 
tory. 


But let’s not start the cheering yet. 


In fact, let’s not start it at all—over here. Let’s 
leave it to the fellows who are doing the job— 
the only fellows who will know when it’s done — 
to begin the celebrating. 


Our leaders have told us, over and over again, 
that the smashing of the Axis will be a slow job, 
a dangerous job, a bloody job. 


And they’ve told us what our own common 
sense confirms: that, if we at home start throw- 
ing our hats in the air and easing up before the 
job’s completely done, it will be slower, more 
dangerous, bloodier. 


Right now, it’s still up to us to buy War Bonds 
«and to keep on buying War Bonds until this war 
is completely won. That doesn’t mean victory 
over the Nazis alone. It means bringing the Japs 
to their knees, too. 


Let’s keep bearing down till we get the news 
of final victory from the only place such news can 
come: the battle-line. 


If we do that, we’ll have the right to join the 
cheering when the time comes. 


Keep backing ¢m up with War Bonds 
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The greatest 


Product Proving Ground ( 


of all time 


WHEN THE INVADING AMERICANS wade 
ashore, many of their guns are encased in a 
sheath of flexible, transparent, water-proof 
Lumarith* V.N.,a Celanese plastic, that will 
float the weapon if dropped in the sea—that 
protects them against water and keeps every 
gun ready for instant firing. The trigger can 
be pressed through the pliant Lumarith 
wrap, itself, in the emergency. 


Think of the applications—in packaging, 
and for waterproof apparel, housewares 
and home decoration—that will come 


from just this single type of war-proved 
Lumarith elastomeric plastic. 





Celanese’ 


Reg. U. S. Pat. Of 
Copyright 1944, Celanese Corporation of America 





FLARE PARACHUTES turn night into day 
somewhere over the Pacific. Many of them 
are made of Fortisan*—the world’s strong- 
est yarn—developed by Celanese just about 
the time it was needed by the air forces. Not 
only strong, it is also amazingly light in 
weight. 


Imagine the postwar uses for such a revo- 
lutionary new synthetic textile! Lingerie, 
draperies, evening gowns...umbrellas, tire 
cords, men’s apparel... where can you 
stop? 





N 


IN CHINA, our fliers have to stretch supplies 
and make every plane do the work of two. 
One thing that helps is special aviation 
motor oil of extra high film strength that 
sustains prolonged engine operation. A 
basic ingredient of many of these oils is 
Lindol", an organic phosphate, pioneered 
by Celanese. 


Lindol, one of these days, will enable you 
to have a better oil for your car or plane— 
and think of the industrial uses! Non- 
flammable, pressure and heat resistant, it 
will provide an ideal fluid for sealing 
and lubricating many kinds of machinery 
where heat, flame and pressure are prob- 
lems. 


VIMLITE*—shatter-proof, flexible, translu- 
cent glazing plastic—is in the windows of a 
lot of Aleutian barracks right now. 


What an excellent glazing material for 
“roll-up” garage doors, greenhouses, sun 
decks, animal and poultry buildings. As 
an additional advantage, it transmits 
healthful ultra-violet rays, 


TODAY, meeting war needs is the job of all 
production. But from this greatest proving 
ground of all time a valuable backlog of 
research and product development has ac- 
cumulated for future use. This is particu- 
larly true of all three Celanese divisions— 
textiles, plastics and chemicals. Many new 
synthetic materials for industry ... many 
brand new applications... and a lot of 
excellent ideas. Celanese Corporation of 
America, 180 Madison Avenue, New York 
City 16. 





CELANESE TEXTILES 


CELANESE PLASTICS 


CELANESE CHEMICALS .- 





CELANESE CORPORATION OF AMERICA «+ 180 MADISON AVENUE + NEW YORK CITY 16 
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who is pleased 
with the service 
rendered on his 
orders for 
SCREW 
MACHINE 
PRODUCTS 
made 
FASTER 
and 
BETTER 
for 
LESS 


. 
U-SeAUTOMATIC 


CORPORATIOON 
Screw Machine Products 


AMHERST@OQHIO 


U.S. 


WwW 


Chicago Detroit 


New York 





War Contract Termination 
(Continued from page 122) 


of PR-15 which interpret and imple- 
ment Section 12. 

Note that PR-15 requires that a con- 
tractor must make a demand for re- 
moval in order to start the 60-day re- 
moval period running and that this 
demand must be accompanied by a sat- 
isfactory inventory list and by a tender 
of title free and clear of all liens and 
encumbrances. In order for a contractor 
to have the right to remove the mate- 
rials and store them at the risk and ex- 
pense of the Government, in the event 
the Government fails to remove the ma- 
terials, he must under Section 12 of the 
Act give 20 days’ notice of the in- 
tended removal. This notice must be ac- 
companied by a statement setting forth 
the quantities and condition of the ma- 
terials to be removed. 

Recently the Aircraft Scheduling 
Unit issued instructions to aircraft 
contractors that Form ASU-46 must be 
filed as a separate supplement to the 
standard termination inventory form, 
listing controlled materials, hardware 
and certain standard component parts 
for disposal purposes, and that until 
termination inventories or materials of 
such types are so reported on ASU-46 
contractors will not be deemed to file a 
satisfactory statement of such property 
with the Government and the period 
in which the Government is required 
to remove such property from the con- 
tractor’s plant shall not commence to 
run. The Contract Settlement Act 
specifies, under Section 6, that “Costs 
incurred in respect to facilities, mate- 
rials, or services purchased, or work 
done in excess of the reasonable quan- 
titative requirements of the entire con- 
tract” shall not be included as elements 
of cost in termination claims. 

Market conditions are changing very 
rapidly and executives responsible for 
departments in control of the placing of 
commitments should establish policies, 
the effect of which will be to reduce pro- 
curement lead times drastically to take 
proper advantage of the situation. Such 
a program will automatically make a 
contribution to the reduction of the 
amount of in-plant inventory which 
should also be examined to determine 
that internal manufacture lead time re- 
quirements are reduced to remain in 
line with current conditions. 

Some contractors, particularly in the 
aircraft industry, now have war inven- 
tories in excess of the requirements of 
open orders in their possession for 
which they will have no peacetime use 
and consequently have a very serious 
problem on their hands. Recognition 
should be given by the Services at the 
time of termination to the fact that 
members of the aircraft industry were 
precluded from taking the various pre- 
cautions which otherwise would have 
prevented the accumulation of excess 
material. 

Another important item to which the 
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. . DURING 
THE LIFE OFA 
STAINLESS STEEL 

PLANE . 


HOUSANDS of extra hours of cargo- 
b iret life are expected from the new 
cargo planes being built of stainless steel. 

Stainless steel contributes to these extra 
hours because it has a fatigue strength supe- 
rior to that of other materials used in plane 
construction. According to aeronautical de- 
signers, this superior fatigue strength should 
substantially increase the life of a cargo 
plane made of stainless steel. 

Furthermore the corrosion resistance of stain- 
less steel is so great that its use for structural 
parts entirely eliminates the necessity for 
protective coatings. The permanently smooth, 
polished finish of stainless steel needs no pro- 
tection. Air friction on the bare surface is less 
and this holds surface drag to a minimum. 


Another advantage to the aircraft industry 





lies in the ease with which stainless steel can be formed — We do not make stainless steel, but we do make ferro- 











a smooth, streamlined surface. 





usual methods of fabrication. 


by rolling, drawing or stamping, and the other chromium — the backbone of stainless steel. For more than 


The range of 37 years our metallurgists have studied ferro-alloys and 


methods by which stainless steel can be alloy steels in the laboratory and in the field. If you have 


welded means quicker, cheaper assembly, and a question on the selection or use of stainless steel, 


consult us. 


Erectro METALLURGICAL COMPANY FE] | t 
Unit of Union Carbide and Carbon Corporation ec TOME 


30 East 42nd Street UCC 


New York 17, N. Y 


In Canada: Electro Metallurgical Company of Canada, Limited, Welland, Ontario Ferro-Alloys 7 Wile 
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0 YOUR 
POST-WAR 
PLANS CALL 
FOR PRECI- 
SION PARTS 


GUIDE-BOOK CAN HELP 
YOU ... SEND FOR IT TODAY 


Get this new illustrated booklet and 
see how the Adeco organization and 
facilities can meet your exact speci- 
fications for close-tolerance production 
of parts and assemblies on a contract 
basis. This helpful information is 
yours for the asking. 


AIRCRAFT & DIESEL EQUIPMENT CORP. 
4401 N. RAVENSWOOD AVE. 
CHICAGO 40, ILLINOIS 


Your Partners in Precision 








contractor should now give serious con- 
sideration is the matter of interim 
financing. Obviously there are a great 
many things which the contractor 
should do. In the first place, he should 
determine which of the several types of 
interim financing he will seek to obtain. 
Then he should confer with the person 
from whom he expects to obtain the 
financing in order to work out in ad- 
vance just what the lender will require 
in the way of information, certificates 
and maintenance of records pertaining 
to cancelled contracts. In this connec- 
tion, the Director of Contract Settle- 
ments has issued recently his first regu- 
lation under the Contract Settlement 
Act authorizing the Federal Reserve 
Banks to approve T-loan guarantees 
totaling $500,000 or less to a single 
borrower. 

At plants where the direct settlement 
experiment is in progress there is one 
problem which particularly concerns 
contractors at this time. The same 
problem will also arise at plants of con- 
tractors where a designated technical 
service, in accordance with Revision No. 
39 of PR-15, will approve all disposi- 
tions of termination inventories in con- 
nection with the termination of sub- 
contracts. 

If the customer’s property is disposed 
of in accordance with the authorization 
of the property disposal officer and it 
is subsequently found that the termi- 
nated purchase order is not allocable 
to any prime contract (for example in 
the situation where duplicate purchase 
orders were inadvertently issued), the 
subcontractor concerned will have dis- 
posed of the customer’s property with- 
out his consent. Since such subcon- 
tractor’s only legal rights in this case 
will be against the private customer 
the subcontractor will have prejudiced 
his own legal right by disposing of the 
customer’s property without his con- 
sent. To solve this difficulty, some com- 
panies have been corresponding with 
their customers in order to obtain their 
approval in advance to the disposi- 
tion of termination inventory and to 
obtain their consent to accept as proper 
the allowance resulting from disposi- 
tion of such material. At the present 
time there has not been a ‘sufficient re- 
sponse from customers to enable one 
to say whether or not this problem can 
be solved in this manner. If industry 
is reluctant to give blanket approvals 
for the disposition of termination in- 
ventories in these cases, a perplexing 
problem will exist which may obstruct 
the prompt disposal of such termina- 
tion inventories. It is believed that the 
net gain to industry by cooperating in 
the direct settlement experiment to this 
extent would be beneficial. 


Responsibility of Officers 

At the present time when various 
contracting officers, negotiators, prop- 
erty disposal officers, and other Govern- 
ment representatives are being sta- 
tioned at different plants of the 
contractor, he has the responsibility to 
obtain copies of authorizations of the 


assigned personnel. In order to avoid 
any later misunderstanding and in 
order that the contractor does not 
rely on some misconception of the 
functions and authority of various 
termination officers, he should request 
a statement of the specific functions 
which each officer is empowered to per- 
form at the particular facility in- 
volved. This is particularly true in the 
case of corporations where one division 
may be functioning under the direct 
settlement experiment, another divi- 
sion may be functioning under the 
Inter-Service Relationship plan _ re- 
ferred to in Revision 39 to PR-15, and 
another division may have no such spe- 
cial situation. The contractor who has 
obtained such statement with respect to 
the authority of the personnel assigned 
to his facilities is in a better position 
to work successfully and understand- 
ingly with such officers. 


Settlements of $10,000 or Less 

Under PR-15-437 (a) contracting 
officers have the power to authorize 
prime contractors and subcontractors 
to settle termination claims submitted 
by their subcontractors and suppliers 
in cases where the settlement will not 
call for payment in excess of $10,000 
without deducting disposal credits. 
However, such authorizations exclude 
authority to settle claims of subcontrac- 
tors which are “affiliated” with the au- 
thorized contractor. 

Contractors who have received such 
authorizations under PR-15-487 (a) 
from contracting officers have been 
faced with the question as to when sub- 
contractors are “affiliated” with them. 
The Eastern Procurement District has 
ruled tentatively that all subcontrac- 
tors whose stock is more than 10 per 
cent owned by the authorized contrac- 
tor are “affiliated.” The Eastern Pro- 
curement District has also ruled tenta- 
tively that if the stock of the subcon- 
tractor is more than 10 per cent owned 
by another corporation, which corpora- 
tion in turn owns more than 10 per 
cent of the stock of the authorized con- 
tractor, then such subcontractor is 
“affiliated.”” In other words, the test ap- 
parently is one of a 10 per cent own- 
ership in any direction up and down. 
The delegation of authority to settle 
subcontractor’s claims of $10,000 or less 
should expedite the settlement of termi- 
nation claims. It is therefore suggested 
that contractors submit to the cognizant 
contracting officers for their considera- 
tion the names of their larger subcon- 
tractor to whom the delegation of simi- 
lar authority would greatly facilitate 
the settling of claims in the tier imme- 
diately below such subcontractor. Con- 
tractors and _ subcontractors. should 
realize that the exercise of this au- 
thority adds to their responsibilities in 
connection with the settlement of termi- 
nated contracts. Accordingly, par- 
ticular attention should be given to the 
creation of procedures which will as- 
sure that adequate reviews are given 
to all claims settled pursuant to this 
authority. 


W hen writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 








Fi 
, 
: 
F 
¥ 
t 


~ farsa 














WYCO Hy-Speed Saw 


SAWS and FILES 


METALS ® WOODS e PLASTICS 


Fits any 4” Electric Drill, Air Drill or Flexible Shaft 


Chucks in Drill Chuck or Collet 


Uses Ordinary Hack Saw Blades and Standard 44” 4 


Shank Machine Files 
Easily Used in Difficult Places 


A Speedy, Accurate, Powerful Saw that 
is an essential tool for every metal or 


wood worker, machinist and mechanic. 


Distributed Only 
Thru Jobbers 


iv * 


838-844 W HUBBARD ST 
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All rotating parts are 
Ball Bearing and 
run in oil—no gears 
—no cams—always | 
smooth running. Saw | 
chuck holds firmly | 
and aligns saw per- 
fectly. A WYCO | 
Guaranteed Tool — 
Send for Catalog on 
Complete Line of 
WwrYyco 
ducing 
WwYco 
Shaft 


Tools and 
Flexible 
Equipment. 


$95.00 


Complete, with 
extra saw blade 
and 4” round 
machine file 
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PISTON RINGS 


RECONDITION 


AT THE SIGN OF THE 
“FLYING PISTON’ 





Sweeter, 


tation unit. 


AS THE YEARS GO BY” 


| Dinged fenders, rusted bumpers, bent running boards, broken 
Profit Pro- glass, or leaky tops make no difference to a car as a transpor- 


It's the engine that gets you there! 


| You can keep engines running “sweeter,” longer, with SIMPLEX 


| RINGS! 


Contact your Simplex Distributor, today. 











GAS TURBINES & JET PROPULSION for Aircraft 


By G. Geoffrey Smith, M.B.E., Directing Editor of Flight and Aircraft Production (England) 


Here are suggested and explained the principles of the powerplant that acti- 
vates the robot bomb. This is also the first book to deal with aircraft power- 
plants employing combustion gas turbine and axial compressor combinations. 
Following a foreword, editor’s note and historical sketch, there are ten chapters: 


1) Jet Propulsion for Aircraft; 2) Propulsion Units Employin 
Reciprocating Compressors; 3) The Thermal Jet Principle: I 


Rotary or 


uence upon 


Design; 4) Potential Advantages: Compressorless Schemes; 5) First Recorded 
Flights of the Caproni-Campini; 6) Steam Turbines for Jet or Airscrew Pro- 
pulsion; 7) Demand for Greater Power Output: Limitations of the Reciprocat- 
ing Engine: Possibilities of the Gas Turbine; 8) Gas Turbines for Airscrew 
Propulsion; 9) New Gas Turbine Projects; 10) Turbines and The Flying Wing 
. . . 80 pages. Fully illustrated. $1.50 postpaid. 





(The New Edition, published By Louis Bruchiss. All avail © MRQSENUINI: UNe NY 
May 18, 1944) Newest air- able material on air fire-power. i : * BEX wy 
planes, engines, aviation sta- Rockets and robot planes,'‘tur- | Gentlemen: Attached is check (or Fay os ca for $.............. 
tistics, buyer’s guide. History _rets, armor, cannon, bombs, ma- " for which please send me the books indicated: 
of World War II air war. chine guns, ammuntion, enemy  ,» 090 =~ copies JET PROPULSION @ $1.50 
Story of the airplane from weapons, anti-aircraft guns and Scone copies AEROSPHERE @ $15.00 
earliest time. Latest photosand training, history, future air I copies AIRCRAFT ARMAMENT @ $6.00 
authoritative data on the whole weapons and warfare...fully J 
world’s planes. 1042 8%x11%" described and illustrated. y Name..... 
pages. $15.00 plus shipping. 240 pages. $6.00 , 
ee SR aR MES vor rs SS 
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BECAUSE THIS LIFTER 
1S GASOLINE POWERED 
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@ How many times do your 
men resort to costly, time-con- 
suming manual lifting—just 
because power lines don’t reach 
far enough? Those are times 
when the Service Gas-Engine 
Lifter will save you time and 
money. Use it anywhere—this 
efficient lifter is thoroughly flex- 
ible. In addition to giving you 
the advantages of hydraulic lift- 
ing beyond the range of electric 
lines, the Lifter will prove a 
mighty valuable piece of equip- 
ment in case of electric power 
failure or temporary shut-off... 
or when you're re-organizing 
your production lines for post- 
war operation. Write for 
complete information today. 


oneneer” 


VERSATILE 

Not limited to range of elec- 
tric service. With a can of 
gasoline, you're set to work 
anywhere. 


CAPACITY 

Choice of 1,000 or 2,000 
lbs. Special ‘capacities and 
sizes built to order. 


TELESCOPIC 
Collapsed height 6’ 5", Ex- 
tended height 10’ 6”, Lift 


FAST 

Lifting speed 5 to 10 

min., Lowering speed, str 
25 ft. per min. loaded. 


PLATFORM SIZE 
36" x 30”. 


ENGINE 
114 H.P. Briggs and Stratton. 


SAFE 
Overload valve. 


RUGGED 
Built to well-known Service 
standards of sound con- 
struction and quality 
materials. 


SERVICE CASTER & TRUCK DIVISION 


OF DOMESTIC INDUSTRIES, — 
675 N. Brownswood Ave., Albion, M 
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WHEN THE “LONGEST WAY ‘ROUND 
IS THE SHORTEST WAY HOME”... 


Specify 
Walker-Turner Flexihle Shafting 


In transmitting light power loads between two 
points, it is often possible to design a simpler. 
lighter, more compact product with Flexible 
Shafting than with gears. 

You'll find, too, that it pays to specify Walker- 
Turner Flexible Shafting on jobs like these — 
for smoother power flow, more sensitive con- 
trol, trouble-free operation. Into this product, 
we've packed all the “know-how” picked up 
in years of manufacturing our own flexible 
shaft machines .. . in years of working with 
other manufacturers on problems of power 
transmission and remote control. Let us know 
if we can put that experience to work for you! 


WALKER - TURNER COMPANY, INC. 
Plainfield « New Jersey 


FLEXIBLE SHAFTING 


FOR REMOTE CONTROL AND POWER TRANSMISSION 
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TRANSPARENT 
TaPes 
hen TAPE must 
hold without 
Be shrinking or buck- 
TAPES ling — over long 
~ journeys —through «§ ws 
extremes of heat 
and cold—specify FILMONIZE 
MASKING TAPES TAPE. At war plants, FILMONIZE 


goes on more easily, more quickly, 
saving man hours and trouble. 
When it gets to its destination it has 
done its job of protecting, sealing, 
identifying or holding perfectly! 
War plants the country over have 
' begun to discover that there’s never 





“~ been a TAPE like FILMONIZE. 

CusmOMED trvETING Call your distributor and let him 
a show you the many ways to use 
the different types of FILMONIZE 

TAPE to do your war job better. 




















Filmonize 
Sets New 
Standards 
@ Easy to use. . . strips cleanly 
off the roll, 

@ No “curl-back’’ ... no 
tangle ... no waste. . 

@ Fade-proof colors . . . print- 
ing sealed in. 


® Widths from 4” to 18” 
—, the Filmonize 
ne. 
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SELF-SEALING TAPES 


INTERNATIONAL PLASTIC 
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Whether the problem involves the handling 
of bottled beverage units or 20,000-lb. molds, 
your Mathews Engineer can help you with it. 
He can show you how Mathews Conveyers 
have been applied by other manufacturers 
doing a similar job. By pooling his experience 
with that of your plant engineers, you can 
obtain a result that will pay dividends in 
economy and labor service. There is no sub- 
stitute for experience, and Mathews Engineers © 
have obtained considerable of it in forty years 


of service to American and Canadian industry. 
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For Cramped 
Drilling... az 


STOW FLEXIBLE 
DRILL SHAFTS 


A Stow Flexible Shaft that fits into your 
drill chuck is the answer to awkward, close- 
quarter drilling. The operator gets around 
obstructions easily, is relieved of weight and 
bulk. Fatigue is minimized, accuracy increased. 
STOW Flexible Shafts are available with 45 
and 90° angle heads, or straight spindle, and 
in various lengths. Stow’s 69 years’ experience 

manufacturing flexible shafts is 
your guarantee of long life and 
top efficiency. 


STOW FLEXIBLE SHAFT MOBILE POWER UNITS 
For quicker grinding, sanding, drilling, 
buffing —take the tool to the job! 
Sturdily powered, ruggedly constructed. 
Write for Catalog 40 showing full range 
of models and attach- 

ments. 


TO 


MANUFACTURING CO. 
439 State St. Binghamton, N. Y. 
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Ao indispensable instrument now, in the production and 
inspection of aircraft parts and other war materiel, this 
handy flashlight will be a required tool in the post-war era 
...in manufacturing plants, in garages and service stations, 
in radio and electrical repair shops, in equipment service 
kits—even in the household! Its powerful bulb, attached 
to the end of a flexible tube, lights up hidden corners and 
hard-to-get-at areas to permit better vision of close work. 


INQUIRIES INVITED. Wide promotion and distribution of 
this product are planned as soon as possible after the war. 
Inquiries from jobbers interested in market possibilities, 
and from individuals and firms who see practical uses, are 





welcomed. Write for complete specifications and for esti- 
mated quantity prices. 
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ane ene ATT a DESIGN 
MOLDING CORPORATION Wi 
DAYTON 1, OHIO 
| BRANCHES: New York—R. S. Christie Co., 175 Fifth Ave. ; Detroit—Stand- 


ard Molding Corp., 6452 Cass Ave.; Chattanooga—Standard Molding Corp., 
| 324 Chattanooga Bank Building. 
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DROP FORGING 


RITCO's long experience in die 






atte CURTIS AIR HOISTS 





sinking and drop forging assures 


strong parts accurately made to 

Illustrated above is an application of a Curtis 

Air Hoist used to off-bear concrete blocks. In 
hundreds of other uses, for any lifting operation, 
Curtis ‘‘One-Man’’—or “‘One-Woman’’—Air Pow- 
ered Hoists provide faster, more accurate lifting; 
they release men for other jobs, reduce worker 


Remember RITCO fer fatigue, and save time and money. 


NS | cits Curtis Air Horsts permie light eappon and 
DROP FORGING & DIE SINKING jie 


easier moving of trolley mounted models. They are 


SCREW MACHINE PRODUCTS immune to overloads and can be operated by any 
HEAT TREATING | man or woman in your plant. Faster, yet little more 


expensive than a chain block. 
SPRAYED METAL SERVICE 
PARKERIZING 


Es’ ~ctes gladly submitted. Send somples or blueprints. 
Cateclog on Request. 


RHODE ISLAND 
TOOL COMPANY 


148 West River St., Providence, Rhode Island | 
Seruing American Industry Since 193¢ | CURTIS PNEUMATIC MACHINERY DIVISION 
| 


your specifications. 








| Curtis Air Hoists are available in capacities up to 

| 10 tons—pendant or bracketed types. For sugges- 

| tions as to how Curtis Air Hoists can speed up your 

production and lower your handling 
costs, write for full information and 
for free, handy booklet, *‘How Air 
Is Being Used in Your Industry.” 








of Curtis Manufacturing Company 
1917 Kienlen Avenue, St. Louis 20, Missouri 


Please send me booklet, ‘‘How Air 
Is Being Used in Your Industry."’ 
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Versatility is a well recognized 
quality in Arter Rotary Surface 
Grinders and versatility is highly 
important in production changes 
that these changing times are 


sure to bring. 


Progressively developed, precise- 
ly engineered, Arters are worthy 
of the highest type of American 
production methods which are 
today winning the war. For to- 
day's demands and for tomor- 


row's new problems — Arters. 


ARTER GRINDING MACHINE COMPANY 


WORCESTER, MASSACHUSETTS e U.S.A. 
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Write for the new B&L Produc- 
tion and Estimating Calculator. 
Sent on request. 
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Keep your production costs low and your 
product quality high by using 


B&L Free-Cutting 
OPEN HEARTH SCREW STOCK 


for fabricating heavy-duty automotive or 
aviation parts. 


In machinability, it is comparable to the 
medium-sulphur Bessemer steels, but it 
responds to carburizing or simple heat 
treatment to a safer and better result. 


Available in standard grades, as rolled 
Cold Finished . . . or as furnace treated 
bars for specific applications. 
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NEVER BEFORE HAS A WRAP- 
PING MATERIAL WITHSTOOD 
SUCH PUNISHMENT 


TROPICAL 
HUMIDITY 


SUB ZERO 
STORAGE 


OFFERS A POSTWAR SERVICE... 
BASED ON ITS AMAZING WARTIME RECORD! 


Today, FIBREEN is protecting war supplies en- 
route to fighting fronts — assuring their arrival in 
usable condition despite direct exposure to wind, 
rain, sleet, salt water, arctic ice and tropical humid- 
ity. Those very same properties that make FIBREEN 
an essential war material are the ones you need to 
protect your postwar shipments from damage in 
transit and storage. 


This Waterproof, Tear-Resistant, Fibre-Reenforced 
Wrapping Can Simplify Your Postwar Shipping 
Shipping and handling costs in many industries have been 
reduced by the use of FIBREEN. For nearly 25 years 
The SISALKRAFT Co. has pioneered in methods of using 
sisal fibre-reenforced wrapping materials. In your postwar 
planning you may benefit from our long experience in the 
uses of FIBREEN and other SISALKRAFT products to 
reduce losses in transit! 


SISALKRAFT leadership is the result of the unmatched 
performance of its products and a research and engineer- 
ing service for developing better wrapping methods, 





Ask SISALKRAFT 
to help cut your wrap- 
ping and shipping costs! 


* Wlaunpactarers of, SISMARAET, FIBREEN, SISAL-X, 
SISALTAPE AND COPPER-ARMORED SISALKRAFT 
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PRE-conversion aid NOW! 
—for yew postwar parts-production 


Wee 


NAME PLATE 
STAMPINGS 


“PACKAGED METAL ENGINEERING” 


CUTS PRODUCTION AND ASSEMBLY 
COSTS ON PARTS AND PRODUCTS 


YW SAVES MATERIALS AND WEIGHT 


Yo IMPROVES UTILITY AND APPEARANCE 








| Get a head start on your postwar production with Grammes pre- 
| conversion services of RESEARCH, DESIGN, ENGINEERING, 
| ESTIMATES and postwar PRODUCTION. These planning facilities 
are available NOW! 

With 69 years of precision fabricating skills, cleverly devised as- 
| sembly methods, and broad “know-how,’ Grammes can save you time, 
| money and materials on your parts or product. The facilities listed 
provide a centralized set-up for efficient and economical precision 
| fabricating and assembling. 


STAMPING 
DRAWING 
SPINNING 


ETCHING 
TOOLS & DIES 
EMBOSSING 
WIRE FORMING 
ENAMELING 


LINE ASSEMBLY 
MACHINING 
SPRAYING 
LITHOGRAPHING 
SCREW MACHINES 


DRILLING 
WELDING 
PLATING 
HARD ENAMELING 
HEAT TREATING 


Grammes can be your complete manufacturing source, providing the 
all-inclusive services and facilities of ““Packaged Metal Engineering’ — 
*in one package... one service... we take over ALL responsibility, 
acting as YOUR factory, from Design Research to Drop Shipments. 
From idea development and product improvement to postwar manu- 
| facture, Grammes Contract Service facilities are available NOW for 
| Research, Design, and Engineering. Let a Grammes engineer work 
with you, complete confidence assured. Send today for our booklet — 
“Contract Service by Grammes”—address Dept. 11-9. 


“MASTER CRAFTSMEN IN METAL” Wx 


L. F. GRAMMES & SONS, INC., ALLENTOWN, PA 


ESTABLISHED 1875 
DETROIT CLEVELAND 









NEW YORK CHICAGO MILWAUKEE PHILADELPHIA 


be india 











ALSO CREATORS OF DECORATED NAME PLATES ¢ TRIMS « BEZELS e ESCUTCHEONS 
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“ne 
Ra 48” 2 Cradte of PO 
eeMONDSPORT / NEM ag 


24 years 


devoted to building air- 





fo 


3 craft and aircraft parts 
GRAND QUICK LOCKCET have given to Mercury 
With Trigger Release a broad experience 


The best time-saving clamp for 

light, fast production work. and developed a spe- 

Can be applied or released in 

a jiffy. Will pay for itself in s s s 

= tow ‘Gaye, Beleame. ae cialized craftsmanship 

lever, gib seat makes it abso- » e 

lutely mnon-creeping on any which assure delivery of 
parallel, slanting or rounded surface. Spring tension ue 
holds to desired opening. Trigger release action frees s 
screw instantly with a single motion for re-setting or paris exactly to specifi 


permits re-clamping to other work of same thickness 


. . 
without any further screw adjustment. Screw, swivel } cation, right on schedule. 
and trigger release action are COPPER PLATED. 
Made of heat-treated spring steel. Proof test approx. 
2500 Ibs. 


Two models, one for Aluminum and Soft Metals 


Sate Suerte sae ee MERCURY AIRCRAFT INC. 
Catalog Free on Request. AIRCRAFT SURFACES * FUEL TANKS 


GRAND SPECIALTIES CO. PARTS + ACCESSORIES 


3113 West Grand Ave. Chicago 22, Ill. AY The Cradle of Aus 
HAMMONDSPORT/+ N YORK 


FITZGERALD 108 | 


GASKETS 
GREASE RETAINERS 
OIL SEALS 
GASKET PACKING MATERIALS 























Gasket Craftsmen 
for 38 Years 


Gaskets of all types and materials 


The 


FITZGERALD MANUFACTURING CO. 
TORRINGTON, CONN. 


Branches at Chicago and Los Angeles 
Canadian FITZGERALD Limited, Toronto 


EVA eV AD 
GASKETS ff ar.as ae 








p FO 
arias DRE MICHIGAN 
LAW 


THE COMPLETE LINE THAT COMPLETELY SATISFIES 


DROP FORGINGS 
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EXPERIMENTAL 


POSTWAR 
PRODUCTS « 





E 
| WE are now in a position to 


accept a limited amount of 
i experimental work on postwar 


products, as well as machining 





of delicate parts to superfine 
4 precision tolerances. If you 
! have work of this character 
i @ Write Us Concerning 
5; Your Requirements! 
i 
; GOVRO-NELSON CO. 
1931 Antoinette Detroit 8, Mich. 


° Canciore Guatiiyy Corcleol adds plenty to our cost of 
PRECISION Pe manufacturing Cannon Plugs. We can’t hold to such high 
en 


= production standards without paying for it. 
But what is it worth? 
When a set of flying instruments go dead in a soupy fog, 














when a motor konks out in a power dive, when a plane crashes 
with a loss of life—it’s worth a lot to ws to know that a Cannon 


M A N W A TT A N Plug didn’t cause the trouble. 
— ee eae ee And if such assurance is worth the extra time and better 


PRODUCTS 


protect men and equipment 
on world-wide airways 








materials and added inspection cost to us, how much more is it 
worth to the men directly involved? 





Your answer to that one is your best reason for using 
Cannon Plugs exclusively. 


Engine Mounts, Hose, Radio Shielding Tubing, 
Connections for Push-rod Cover Seals, Air In- 
take Connections, Engine Baffle Seals, Molded 
Rubber Parts and many other MANHATTAN Type AA-BR Receptacle and AA-BP Plug provide easy 
Rubber Products protect men and equipment. 
Natural and synthetic rubber products, specially ‘ 
engineered to meet specific applications, isolate 





servicing of aircraft storage batteries, 


Battery Connector Bulletin lists a 
wide variety of Cannon Connector 
cohol and low temperatures. | types for battery installation. Your 
MANHATTAN Technicians are available for con- | copy free on request. Address De- 
partment A109, Cannon Electric 
| Development Co., 3209 Humboldt 
| St., Los Angeles 31, California. 


vibration, resist action of aromatic fuel, oil, al- 


sultation with aircraft engineers. Write for infor- 
mation. 






MANHATTAN PRODUCTS USED IN FABRICATION 





Air Hose Conveyor Belt 
Paint Spray Hose Other rubber 


fi ee 
Welding Hose products for if ¢C A ve ad °o kK t L E CT R z Cc 








Abrasive Wheels plant maintenance 
Transmission Belt Plane Fueling Hose Cannon Electric Development Co., Los Angeles 31, Calif. 
52nd Year Keep ahead with MANHATTAN Canadian Factory and Engineering Office: 


Cannon Electric Company, Limited, Toronto 








THE MANHATTAN RUBBER MFG. DIVISION | ba 


OF RAYBESTOS-MANHATTAN, INC. 





Executive Offices Passaic, New Jersey 





Representatives in principal cities — consult your local telephone book 
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New Improved Pick-Up No. 3000B 


High Sensitivity e Constant Polarity e Operates at High Temperatures 


The new improved ELECTRO Pick-Up No. The pick-up coil has special impregnation that 
3000B has a bayonet type socket which pro- withstands continuous operating temperatures 
vides quick, reliable contact between connec- of 350°. Engineered to provide quick replace- 
tion cable and pick-up. Adaptor adjustments ment of diaphragm or coil for extra economical 
are much simpler because of 2 new set screws operation and long life. When used with 
which replace the older type hexagonal nut. ELECTRO Intergrator, will provide indication of 
This new construction permits easy installa- pressure variations in reciprocating engines, 
tion and removal from the engine with an pumps, etc. 

ordinary socket wrench. Write for further information. 


ELECTRO PRODUCTS LABORATORIES ° 549 WEST RANDOLPH ST., CHICAGO 6, ILLINOIS 









































HOW PRIME MOVER 
Clutch Experience 
WILL HELP DESIGN 
Better Powered 
PASSENGER BUSSES 


Neither shell holes, ditches, mud, muck 
nor mountains can stall this military tractor. 


Capacity loads, steep grades and long 
hauls will not affect the smooth, rapid 


AW. Ji \ = = ——— “om ical operation of post-war busses 
\\\ 
\\\ N : mae that are equipped with battle-tested 

For use on _outonatic and provide ratchet, over-running 
\ or free-wheeling operation. 


y I= Distin | | 
7, — 7 ct iv ¢ worm A ear nesdiianaes pag wameie i Let our engineers show you 
UM) es 








tightening action provides | drives and auxiliary drives, how this new clutch develop- 
oN » | powerful belt-like pull-up. es hg One-Way e ment will —— your new or 
ell Uniform pressure all fete tps — 
HHH}) SEND FOR THIS HANDY BULLETIN 
le around prevents leaks. Can | ON POWER TRANSMISSION CONTROL 


sa ae SP be put on or taken off hose Gives capacities, dimensions and 


: specifications. Contai applica- 
in place on pipe. Can be | tion diagrams. Shows HOW ex- 


| clusive Rockford features are being 
re-used. No loose parts. weed to Sele Give now prodetts 


oe na Com pact desi gn. Ex- competitive advantages. 
ing reiiadie in egge 2 *s «# @ 

severe service , wemely long take-up. | Rockford Drilling Machine Division %rs-Wemer 
elvcraft tech, oil, Made in sizes from 1/4” up. v + 315 Catherine Street, Rockford, Illinois, U.S.A. 

and coolant lines. Write for circular. | oe 


Ainenaft Standard Parts (a. 


l 7 ! 7 J N | N ET E E N T H AV E 1 R Oo Cc K FO R D ‘ | LL . a a = ~— pope cre aaa , — as 





, TNoustRiaAL Sturci PC RIOR PER REG ECOMC) 
ls § Process Machinery | Far gee ements Mater vals s Has dliag Earth Movers r ce Mochi inery we 























ALWAYS A SOURCE OF SUPPLY | 


For Machine Tools, Stamping Presses, Structural Machinery, 
Forging Equipment, Hydraulic Equipment, Air Compressors, 
Production Equipment. 

OUR SERVICES ARE ALWAYS AT YOUR DISPOSAL 





* EMERMAN MACHINERY CORP. atthe Oe ike 
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BD saws AND FILES IN INACCESSIBLE PLACES 
operates BY ELECTRICITY— FLEXIBLE SHAFT—AIR 
BD simpe AND EASY TO USE—LIBERALLY GUARANTEED 


SEE YOUR JOBBER OR WRITE DIRECT 


Mid - States EQUIPMENT CO. 


Saw-Gun Division 


2430 SOUTH MICHIGAN AVENUE, CHICAGO 16, ILLINOIS 









Keep Their Busy 
Hands Safe 






in New 
Lightweight 
STANZOILS 


with revclutionary new non-slip finish 


Especially for light assembly and inspection work, 
these new lightweight but durable neoprene 
Stanzoils provide comfortable hand protection 
with unusual finger-tip sensitivity. is and a 
unique non-slip finish that grips more firmly than 
bare fingers, encourage speed and accuracy. 
Stanzoils of neoprene resist damage from oils, 
acids, caustics, safer hands — saving you lost 
production, costly disability claims. Write for 
complete data on Stanzoil RSW-13. 


Not all synthetic gloves are oil resistant! 







‘Synthetic Rubber Division 


iA NZO( THE PIONEER RUBBER COMPANY 
FT 269 Tiffin Rd., Willard, Ohio, U.S.A. 
PIONEER New York - Los Angeles 


MADE WITH DU PONT NEOPRENE 








NEW AER(SPHERE PUBLISHED 


The RECOGNIZED International Aeronautical AUTHORITY 
NEW PICTURES, LATEST AVAILABLE DATA ON WORLD’S PLANES & ENGINES 


LATEST AIRPLANES. . . packed with pictures, more 
than anywhere else, and full descriptions of the 
whole world’s planes. Air power in full parade! 
Private, Commercial, Military. 


LATEST ENGINES . . . Packed with power. En- 
gines of all belligerents. The power that is de- 
ciding the war for the United Nations. Photos 
and all available data. 


AUTHORITATIVE REVIEW OF AIR WARFARE by 
the top ranking Army and Navy officers. 


Kitk& * 
AIRCRAFT ARMAMENT by Louis Bruchiss 


All available material on air fire-power. Fully illustrated. 

Rockets and robot planes, turrets, armor, cannon, bombs, 

machine guns, ammunition, enemy weapons, anti-aircraft 

guns and training, history, future air weapons and warfare 
. « fully described. 240 pages. $6.00 


GAS TURBINES & JET PROPULSION 


for Aircraft by G. Geoffrey Smith, M.B.E. The first book to 
describe the ‘‘JP’’ plane. Reveals features of the robot bomb’s 
power plant. Describes systems and principles of jet propulsion, 
their history and future. 80 pages. Illustrated. $1.50 postpaid. 








HISTORY OF FLIGHT from about 1492 showing 
man’s attempt to fly thru the years. Early orni- 
thopters, aeroplanes, gliders, balloons, dirigibles 
and their early powerplants. 


HISTORY OF WRIGHT BROTHERS PLANES. The most 
important part of recorded flight. Data on all 
their glider and plane models. 


This NEWEST AEROSPHERE (published May 18, 1944) 
also contains Statistics and a worldwide Buyer's Gui 
Keeps you informed on worldwide aeronautics! 1042 844” 
x 11%" pages. 897 illustrations. 


ORDER TODAY! $15.00 plus shipping 
AEROSPHERE e AEROSPHERE e AEROSPHERE ¢ AEROSPHERE 


AEROSPHERE, INC. SS 
118 East 41st Street, New York 17, N. Y. 


Gentlemen: Attached is check (or money order) for $ 
for which please send me the books indicated: 


sen eewewerereweeense 


BY 39 copies AEROSPHERE @ $15.00 
aladaal copies AIRCRAFT ARMAMENT @ $6.00 
edcch copies JET PROPULSION @ $1.50 





AEROSPHERE* AEROSPHERE 
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A WORD ABOUT 


SUPERIOR 


HEAVY 
DUTY 





Known and used among the 
leading automotive manufac- 
turers, Action-tested parts, 
with patented take-up feature 
at all connecting points, 
compensate automatically for 
wear while in service; thus 
minimize lost motion and re- 
sulting driver fatigue, pro- 
vide safer, more efficient, and 
more dependable steering. 


STANDARD RADIUS ROD 


Patented automatic take-up and 
lock-cap construction. 3 sizes: 
144”, 114”, and 154” ball size; 
any lengt ; ball openings for any 
installation. 


SPECIAL DRAG LINK 


| 


Standard link, standard tie rod 
end. Used where link is unusually 
short, causing high angular move- 
ment at veetical ball. 2 sizes: 
144” and 114”, 


UNIVERSAL 


Steering Connections 





@ Exclusive automatic take- 


up. 

@ Reduced steering effort. 

@ 20 years experience in 
steering geometry. 

@ Expert engineering on 
hydraulic applications. 
@ Complete facilities for 
PROMPT SERVICE when 

restrictions are lifted. 


STANDARD TIE ROD 
OR CROSS TUBE ASSEMBLY 


a, 


Automatic adjustable ends to 
compensate for wear and elimi- 
nate lost motion in steering. 3 
sizes: 1”, 144”, and 114” ball; 
all lengths, 


STANDARD DRAG LINK 


ae 


In standard construction or with 
take-up feature. 6 sizes: 1”, 114”, 
14”, 114”, 1" and 2”, in any 
length up to 76”; any installation. 


Write Today For Data To 
SUPERIOR UNIVERSAL PRODUCTS 


Division of Superior Coac h Corporation 


Lima, Ohio 


‘ 





TUTHILL HIGH PRESSURE 





PUMP FOR MACHINE TOOLS, 


ENGINES AND HYDRAULIC MECHANISMS 


Here’s high pressure 


in a compact package. 


Tuthill Model CK internal gear rotary pumps save 


space, material and money. Sizes from 1 to 50 


g.p.m. Pressures up to 400 p.s.i. 


Direct motor 


drive, V-belt units and integral drives. 


Write for Model CK Bulletin 





939 E 





Tthill * 


Investigate These Advantages 
















Specially Designed—Accurately Made 
PARTS FOR POST-WAR MACHINES 


While our manufacturing facilities are still fully 
engaged in production for the military, there is a 
limited amount of time, now available, for our 
design engineers to apply to new problems, and 
new projects. Tell us what you need. We will work r 
from your sketches, or “start from scratch,” as you j 
prefer. If it is made from metal—MERZ can design 
and produce it for you. Standard plug and — f 
gages in most wanted sizes, can be shippe 
promptly from stock. Write for literature, “Four 
Spheres of Service.” 





% 
a 





“aif rages 


Eugincering Company 


? RZ INDIANAPOLIS 7, INDIANA 








.. for over 40 years 
THE PIONEER 
MANUFACTURER OF 


AUTOMATIC: CHUCKING: EQUIPMENT 


POTTER. & JOHNSTON MACHINE CO. 


PAWTUCKET, RHODE ISLAND 


—FELT_|' 


Men who know FELT are available to assist 
you in selecting the exact FELT for your re- 
quirements. Their success is built on ability 
to make customers as well as to sell FELT. 











Pas Sse ate 















TUTHILL PUMP COMPANY Man H 
General Offices: GLENVILLE, CONN. | 
95th STREET @ CHICAGO 19, ILLINOIS New York Boston Chicago Detroit Philadelphia St. Louis i 
Cleveland Los Angeles San Francisco Dallas Seattle 
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ANOTHER 
SPECIAL BY 
PROGRESSIVE 








»* are il- Spee ishes ~~ P or 
“specials are and fini’ any etal : 
71 other =" Catalog 1 = ings O santed to Oe 
\ustrated in j tables of alloy e P are Poe ly 
. es se ~~ 
which incluc®’ standard = —_upset specialty. 4 
hts per 1? . sive § 95.00 00 
we yal : equivs- : utpu . - 
dec rite {or it. ° 





oa ‘pROGRESS! 


; 
38 € wood S St. 





wuitney- JENSEN prooucts 


30 YEARS EXPERIENCE 


18" PRESS BRAKE 


CAPACITY 14 GA. IRON 
47 STROKES PER MIN. 





Specially designed to meet the need for 
1 small power-driven press brake for 
moderate-sized work in jobbing and 
production shops. Specifications include 
|” length of stroke, 1” adjustment, 1 
h.p. motor, 1144” throat height, 614” 

throat depth. Ram and 


die shoes are machined 


to take standard '2” 
tongues. Powerful, ex- 
tremely sturdy, fast, 
easy to adjust, accu- 


rate, with many prac- 
tical features. 





NO. 16 BENCH PUNCH 


A sturdy, reliable bench punch with powerful 
eccentric lever action. Operator works in 
front. Throat clearance, 31”. Capacity, 
33” hole in %” commercial iron. Work 
table 6” x 8” with tapped holes for '%4”-20 
screws. Three punches and dies furnished. 


WHITNEY METAL TOOL COMPANY 





190 FORBES ST. . ROCKFORD, ILL. 





New type patented 
BATTERY HOLD-DOWN CLAMP 


Replaces wing nuts, safety wiring, etc., greatly speeding 
battery removal. The positive locking Cam action will 
withstand severe vibration, but is easily released manu- 
ally. Full ARMY and NAVY approval has been ob- 
tained. Standard sizes immediately available are: 


Part No. Nut Size 
§022-1 3/16-10-32 
§022-2 1/4- 
5022-3 1/4-28 
5022-4 5/16-24 
$022-5 3/8-24 


Samples upon request 


THE PAUL HENRY COMPANY 
2037 SO. LA CIENEGA BLVD. + LOS ANGELES, CALIFORNIA 
















Made in 3 Types 
and 9 Sizes 
200 Ibs. to 5,000 Ibs. 


CHAMBERSBURG PNEUMATIC FORGING 
HAMMER (Motor Driven) 
Self-contained motor compressor and hammer 
in one vnit. Anti-friction bearings, clean, low- 
center-of-gravity construction, improved long 
ram guides are valuable features. Its greater 
forging output is due to its heavier anvil con- 
struction, higher impact speeds and greater 

rapidity ‘of blows. 
Further details in Bulletin No. 1275 
CHAMBERSBURG ENGINEERING CO., CHAMBERSBURG, PA, 
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Classified Advertisements 








MEN WANTED—Nationally known manufacturer in expanding 
industry needs men experienced in the following technical fields 
for work in either research or production work. Positions offer ex- 
cellent postwar possibilities to top flight men. Mechanical De- 
sign Engineers, Mecharical Engineers, Chemical Engineers, Elec- 
trical Engineers (Electronic Sales or Research), Mechanical 
Draftsmen, Industrial Engineers and Time Study Men, Furnace 
Design Engineers, Physicists, Chemists, Accountants, Product 


Engineers. Give full details including education, experience, FRANCIS AND CAPPELLE 
salary record, and salary desired, references and when available 
under present War Manpower Commission regulations. Box No 


50, Automotive and Aviation Industries. Consulting Engineers 


— We offer engineering service on MECHANICAL DESIGN 
TECHNICAL ASSISTANT—Familiar with automotive engine con- PRODUCT deonon una 
struction and repair. Former service manager or junior engi- | A 

socential parte Smauedartorer, Detell your Giiplence, wie) statio- 75 East Wacker Drive, CHICAGO, ILLINOIS 
Ss Lacnmseten eee Toercal Phone: Central 5615 


PRESIDENTS, EXECUTIVES, SUPERINTENDENTS, MAN- | (NV GIN SWA/EL a LITTELFUSES 


AGERS—lIncrease your night shift’s production, without any cost For severest service. Locked Cap Assembly—Vibration -Resisting WRITE FOR CATALOG 
to yourself. tequest “Proof’’. It tells how. It’s free. No obliga- Elements—Anti-Contractioo—Expan- 
tion, of course. Raymond Dow, 13 Park Row (1217B), New York 7. sion. Fuses for all instruments, 
high, low voltage, inst., aircraft, 
- communications, engine circuits, 
HELP WANTED—Layout engineers, designers, design draftsmen. 6 AG Anti Vibration pa a peters + ra poy Be 
Preferably with design experience on gas or diesel engines, air Littelfuses - ' , 


compressors, etc. For actual drawing board work on layout and 4731 Ravenswood Av., Chicage, IH. 
development of design on long range research project for U. S. LITTELFUSE INC 201 Ong St., El Mente, Calf. 


Navy. The Baldwin Locomotive Works, Eddystone, Pa. State- 
ment of availability from W M C required. 





























Manufacturers of a complete line of AC & DC Electric 
Resistance Welding Machines. 
IMMEDIATE OPENING for young Chief Design Engineer who is Watch page 9 next issue for = full pond. Bass caren advertisement. 
a graduate mechanical engineer, experienced on automotive radi- 
ators, with established AAA-1 high production manufacturer of 
automotive radiators. Worthwhile salary. Sound peacetime 
future with resumption of automobile production. As this re- 
placement opening is known in the organization, feel free to write 
in complete detail and confidence. Statement of availability re- 


quired. Enclose recent (non-returnable) photo. Write Box 53, 4915 W. 67TH ST., CHICAGO, ILL. 
Cailton Company, Chestnut & 56th Streets, Philadelphia 39, Pa. 





AERONAUTICAL DEVELOPMENT ENGINEER—College gradu- JOHN CRANE / 

ate with six years’ experience in design and development of com- | 

mercial and military airplanes desires responsible position in small | j 4 M r S FAL 
concern in executive or development capacity. Capable of taking ’ 

complete charge of new projects. Present position, project en- | § or, 

gineer. Would consider airline work. Box 54, Chilton ol i Designed for AIRCRAFT, MARINE asfip 
Chestnut & 56th Sts., Philadelphia 39, Pa. TRUCK, TRACTOR AND AUTOMOBILE PUMPS 


1818 CUYLER AVE. 
CRANE PACKING COMPANY cuicaco is, 11: 
Inventor of a number of successful auto- 
motive devices would like to interest 
medium size manufacturer in producing and 
PRODUCT marketing Headlight Glare Restricting de- 


; “ For Ignition Switch Service; Di- Air Cleaners—Oil Bath and Pre 
FO R SALE poe Fe De ye gel ere egg | tectional Switches; Dove Tails Cleaners for Engine Protection 








the ‘optimum in ‘glare limination, but the MITCHFLL DIVISION UNITED AIR CLEANER DIV. 


' yet developed that really works. Large Philadelpnia, Pa. Chicago, Ml. 
potential market assures volume sales with small investment. Divisions of 


So. WIEDERHOLD, 4413 Underwood St., HYATTSVILLE, Md. UNITED SPECIALTIES COMPANY 
9705 Cottage Grove Ave. Chicago, Ill. 
AOE MIE I SO ES IIT IGS Ba RR 











medium and light stamp- reeeheith ye Vascoloy TANTUNG 


ings in any quantity. A steady flow / : —. _ 
of production— when you want it. CARNES TOSEe HB. AM t | 


Quaurtry § WORCESTER STAMPED METAL CO. — quatity SINCE 1930 DIES 


STAMPINGS 9 Hunt Street, Worcester, Mass. STAMPINGS 





VASCOLOY RAMET CORP. © NORTH CHICAGO, ILLINOIS 








Where 


Secure » » » *MASTER SEAL 
any /, VICTOR New SHAFT SEALING UNITS 


A self contained self aligning, tamper proof, low loss, SHAFT SEAL for 
GASKETS rotating shaft. Easily installed or replaced. Made in two styles. fivnce 
type shown or press type assembled in a pressed steel case. Adaptable 
Oil SEALS for use in Alreraft Electric Motors, Oil Pumps, Gasoline Pumps, Hydrau- 
> ee and os Bn gg wil design for your needa, 
| Write lay for comple 
GREASE RETAINERS) §FeneRaL SEAL CO., Kendallville, Indiana, U.S.A. 
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pci eds RCN 


B-H AIRCRAFT CO., inc. 


WUFACIURERS OF sHeer METAL 
. AND. TUBULAR ACCESSORIES 


Planning Peacetime Production Using Coiled Strip Stock? 


Equip with 


Wittek Roll Feeds are being used extensively 
by war plants in their large volume production 
of high quality metal stampings. The flexibility 
of Wittek Roll Feeds will assist these plarts in 
their peacetime conversion through their adapt- 
ability to various jobs. Keen competition will 
demand the utilization of equipment to its point 
of highest efficiency. If your postwar plans 


include punch press production of parts from 


WITTEK 


“4 f) Automatic Roll Feeds and Reel Stands 


coiled strip stock. .investigate now the many 
possibilities of Wittek Roll Feeds and Reel Stands: 


Write for catalog, prices and recommendations 


WITTE K Qoseene 


MANUFACTURING CO. SiitenaaaMestiate 


AND 
4305-15 W. 24th Place, Chicago 23, Ill. REEL STANDS 














LONG ISLAND CITY 1, 
NEW YORK 





i see 





Se 
= 








= 

; # i 
4 _ A single engine supplies 
Hi ; both mobility and lifting 

power, with easy one-man 
1 operation. All main ma- 
e chinery fully enclosed in 
F a one-piece cast 
4 Wisin, gear case. Ask for 
fi | (S&, complete data. 
3 
> & 


Sa 
a Pee 





y 
universat UNIT MACHINERY corP., Sthanties 14, Wis. 


6411 W. 


| How to apply the HORIZONTAL ROTO-MATIC 
B for increased Drilling Production is described 










in this 


4 FREE BOOKLET 


Learn how the Roto-Matic principle of 
continuous operation can be applied to 
your drilling, boring, reaming, facing, 
milling, etc., requirements and result in 
increased production. Write today for this 
booklet describing the many adapta- 
tions and advantages of the Roto-Matic. 


Ask for Bulletin No. G-110. 





Pty and Thompson Co. 


Mfrs. 
Burnham a 


of Machine Tools and Micrometers 


Milwaukee 14, Wisconsin 











Lue DANLY PRECISION 22% 






DANLY 
Daas 


DOWEL PINS 


All Die Makers’ 
Supplies 


Danly Precision 
Dowel Pins 


Danly Machine Specialties, Inc. Danly 
2100 SOUTH 52nd AVE, CHICAGO Soeumubitel 
MILWAUKEE - LONG ISLAND CITY,N.Y. Set 
DAYTON - DETROIT - ROCHESTER 
CLEVELAND - PHILADELPHIA Danly 
DUCOMMUN METALS & SUPPLY CO. Special Set 





Les Angeles, Calif. - San Francisco, Calif. 






































IN NEW YORK 


1 block from Automobile Row, 
this modern 700 room hotel is 
a favorite stopping place for 
members of your industry. 
Single $3.00 

Double $4.00 


Hotel 
WELLINGTON 


7th Avenue at 55th Street 
A Knott Hotel | 











FOR SALE 


The following patents covering a semi-automatic 
mechanical transmission system, suitable for low- 


priced automobiles and industrial purposes. 


1687139, 
2257511, 


Care AUTOMOTIVE and AVIATION INDUSTRIES 


2098691, 
2328921 


Address Box 51 


2115117, 2237159, 2247920 
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CUTTER 
USED FOR 





The problem here was to finish a series of angular surfaces 
on an aluminum forging, each of which tapered in width 
toward the hub of the piece. Approximately 4” stock was 
to be removed. Furthermore, a fine finish was required 
and each surface had to blend smoothly and accurately 
with a radius at the base of each fin, formed by a preceding 
straddle milling operation. Barber-Colman engineers, 
working in conjunction with the machine designers, 
produced the special cutter shown in action above. The 
piece is oscillated by the fixture as the feed advances, to 

roduce the sweeping cut; and, because the cut becomes 
ies as it nears the hub, the feed is automatically reduced 
from an initial 8” to 4” per min. The cutter, which is 
8.242” dia. and 34” face, is rum at a speed of 484 r.p.m. 
The floor-to-floor time for the complete sweep milling 
between 16 fins is 14.2 min. per piece. The cutter a 

round and gives 60 to 75 pieces per grind. Special cutters 
by Barber-Colman are demonstrating similar high production 
efficiency on many difficult jobs. 
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* Whether equipment is jolting 
through heavy “flak,”’ or fighting 
the vibration and strain of produc- 


44h” 

y tion line speed up, your assemblies 
need the extra staying power of 

EverLock Washers. 
Once EverLocks wide chisel edges 
grip both work and nut, your victory 
over vibration, strain, expansion and 
THE WASHER THAT HAS THE EDGE contraction is assured. They team up 


with powerful spring tension to pro- 
Listed on Govenment Ordnance. Standard Prints BEAX I-2-3-4-7-8-10 : ; . ‘ i] 
Shown on AN936 (Army-Navy Aeronaytical Standard) vide a multiple locking action avail- 


able in no other lock washer. Appli- 

+ 6: ~~ +: Q (} cation is fast and easy... saves time 
< and labor... Wire, phone or mail 

PROMPT DELIVERY ON MOST SIZES your orders today. 








OUT ON HIS FEET 





And sois that old lathe in your plant. Of course 
it can still run, still produce, — BUT HOW? 


Its percentage of scrap runs pretty high ; time 
has to be taken out for frequent readjustments ; 
the operations it can do are limited ; it is hard 
to operate; its undependable performance 
plays the devil with fine tolerances and drives 
the blameless operator almost to distraction. 
It’s a mechanical “slow down striker” on your 
production line. You’re money ahead to toss 
in the towel and get a brand new lathe. 


Get a lathe that turns at a profit as it trues 
your product ...a lathe that when it’s set, 
IS SET and turns out the work better and 
faster. Get one that is easy to operate .. . one 
whose range and variety of operations make 
it a machine tool of outstanding versatility. 


Get a New LeBlond Lathe. 


LeBlond is building tomorrow’s lathes 
today. They'll help you meet to- 
morrow’s greater, keener competition 
with confidence. Write for catalog. 


MACHINE TOOL CO., CINCINNATI 8, OHIO, U. S. A. 


NEW YORK 13, 103 Lafayette St., CAnal 6-5281 
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% YOUR BONDS BUY BOMBS * 


Y 
BUY A “BLOCK-BUSTER” TODAY! you 
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Leplond for 
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CHICAGO 6, 20 N. Wacker Dr., STA 5561 
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